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Under the spotlight —dBASE IV Developer's 
Edition. We hunt the bugs. 
= z 
Optimizing C compilers. Which one produces 
the fastest code? 


= 
|} Easier debugging — get into CodeView. 
) a 


/ The testing phases of a software project. 
How to make sure they are effective. 


we 
Viruses — we review three books 
Pe. 


Product Pointers — Our regular buyer's 
guides start with C compilers. 


The Code Page presents a utility to disable 
internal DOS commands. 


THE TRAINING LEADERS 


FOR LONDON BASED OR ON-SITE TRAINING 


“You don’t have to 
come to our castle to crown 


OA Training is the acknowledged leader 
in technical PC training. 

We are noted for the quality of our 
courses, the depth of experience of 
our instructors, the provision of very 
professional computer workstations —.and 
for our castle, Britain’s most advanced PC 
training facility. 

But if you need all the benefits of a QA 
training course and find London a more 
convenient venue ... we offer a range of 
London based courses in the areas of OS/2, 
Languages and System Support. Our 
London courses maintain the very high 
standards that QA has become known for. 

And if London isn’t quite right we are 
happy to provide on-site training at your 
owncastle. 

Send for full details today or call Alicia 
Smith on 0285 655888. 
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Please complete and mail to QA Training, Cecily Hill Castle, 
Cirencester, Glos GL7 2EF 


(_] Tick here for full details on LONDON courses 
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your software skills” 


OS/2 PROGRAMMING 
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4Days £780 


Developing OS/2 applications - 
Dynamic linking and DLLs - 1/O sub- 
systems - File and device I/O » Multi- 
tasking, interprocess comms - 
Memory management Application 
design and performance 
considerations 


CPROGRAMMING 
6 February 

20 February, 20 March 
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C program structure and style» Data 
types and variables : Flow of control in 
C programs - Pointers and address 
manipulation : Portability and 
efficiency considerations » Debugging, 
C programs Working, with larger C 


programs 
CADVANCED Alightning tour of C: Advanced 
SOFTWARE pointer techniques « ‘Defensive’ 
DEVELOPMENT programming techniques in C - 

14 March Advanced C concepts « A closer look at 


C’slibrary routines - Recent ANSI and 
SAA C developments « C development 
tools overview 
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Cover Feature 


dBASE IV Developer's Edition 

In this first UK review, Bob Rimmington puts the spotlight on the 
Developer's Edition of dBASE IV, Is the product better than dBase 
I+? Are there any bugs that will affect developers especially? 
Read our report and find out. 


Regulars 
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Edlin 

What is Ashton Tate’s action against Fox 
Software doing for the reputation of the 
software development industry? 2 


News 
Our new format for 1989 means you get 
more news stories for your money. 


Books 

There are now 3 books on computer viruses. 
One even supplies source code. Should such 
books be published? We've reviewed all of 
them, so you can make up your own 

mind. 38 


The Code Page 
This month’s listing allows you to control 
access to internal DOS commands. 42 


Letters 

Stop waiting for your printer. Stop pressing 
the wrong cursor keys. And stop telling me 
that DIAL is updated daily. 54 


STOB 

BT is bankrupt. OS/4 is launched, and runs 
on the 80986. Is the .EXE reader still writing 
1989-style programs? 72 


Features 
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ee you ae it works 

Once the program’s almost finished, it’s time 
to draw up a testing schedule and to start 
putting the code through its paces. Jeff 
Goldberg explains how to stop the bugs 
getting out the door with the finished 
product. 16 


The QA Way 

Our reporter spent a week being taught how 
to program for Presentation Manager.Was the 
course worth its price? 24 


Support Desk 

In a new series for ’89, we ask the technical 
support people about the most common 
problems that users are having. We start by 
talking to Ashton Tate about dBASE IV, — 32 


CodeView 

n the first of a two-part series, Adam 
Denning explains the advantages of 
CodeView over the mere toys such as 
DEBUG. ‘ 42 


Optimising C Compilers 

Will Watts turned up the optimising flags to 
ull power, and ran his code through 3 C 
compilers. Which one produced the fastest 
and neatest assembly language? 56 


Soft-ICE 

Rupert Goodwins takes a longer look at this 
debugger, which uses the 386’s supervisory 
power to give you more control over a DOS 
session. 60 


Product Pointers 
Our regular buyer's guide starts off with a 
look at C compilers for MS-DOS machines. 64 
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Editorial Policy: 

We aim to provide news, product reviews and 
technical features for those who develop PC 
software for both commercial sale and internal 
company use, Our policy is not to review any 
software product until it is available in its final 
form, inorder tolprovidejaccurate figures on|code 
size and speed, The Magazine welcomes articles 
from readers — please ask for our contributors’ 
guide. 


Subscriptions 

EXE is a magazine for managers and 
programmers involved in the development of 
software for the IBM PC and compatibles. EXE is 
available only on subscription, which costs.£35 
per year (11 issues) in the UK. The Magazine is 
published on the 26th of the month preceding the 
cover date. There is no January issue. 
International subscription rates can be found on 
the subscription card in this issue. Back issues are 
available at £3.50 each, To subscribe call 044282 
4501, We can invoice your company or take VISA 
or ACCESS cards. 


.EXE Magazine is independent and notaffiliated to 
any manufacturer or vendor of hardware, 
software, or services. Published by Process 
Communications Ltd. 10, Barley Mow Passage, 
London W4 4PH, England. 


Telephone 01 994 6477. ISSN 0268-6872 


Reacting to Readers: 

We aim to provide high quality facts and 
information, about subjects relevant to readers. 
Our annual Reader Survey gives us an insight into 
the tools, methods, languages and hardware that 
is being used, and that will be used, in the process 
of software development. 


We aim to keep in touch with software 
developers as much as possible. For this reason, 
we hold twice-yearly meetings at the .EXE offices 
and around the country, where readers can talk 
directly to the editorial staff and suggest ways in 
which the Magazine could be improved. 


Copyright: 

Material published in EXE is copyright Process 
Communications Ltd, Articles may not be copied, 
distributed or republished without permission 
from the publishers. Information contained in 
-EXE is believed to be correct at the time of 
publication. -If errors are found, we will 
endeavour to publish a clarification in the next 
available issue. 
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Another Year Older 


Welcome to this, the first EXE of 1989, and the start of my second year in the 
Editor's chair. Many thanks to all 739 of you who filled in and returned the reader 
survey that was sent to subscribers before Christmas. All the data has been put 
into dBase, and we're currently processing the figures. Preliminary results indi- 
cate that 37% of those who read the Guardian currently have between | and 2MB 
of RAM in their machine. More fascinating facts next month, by which time we'll 
have made the draw for the television set. 


You'll notice some new features in the Magazine for this year, Product Pointers is 
our regular buyer’s guide, to provide an overview of all products in a particular 
category. There will be brief details on all the entries, but not full reviews. This 
month, C compilers come under the spotlight. Future categories will include 
assemblers, linkers, C libraries for graphics and communications, and database 
systems. Anyone with suggestions for future categories, or products for inclu- 
sion, please contact the office. 


Support Desk is also new for 1989. Each month, we select one product of 
importance to software developers, and interview those who provide technical 
support for it. We find out the questions that the support desk gets asked most.and 
print the answers, We start with dBase LV. 


Getting back to the news, and one of the major stories of 1988 was (and still is) 
the legal situation with Ashton Tate and Fox Software. What makes developers 
opt for clones rather than the real thing? In the case of hardware, it’s surely the 
endless adverts and magazine reviews that persuade buyers to look elsewhere 
for their PCs than in the Big Blue Catalogue. The price advantages help, too. 


With software, it’s different. A software developer who's just starting in the busi- 
ness will, it’s been found, tend to choose a Microsoft C compiler as opposed to a 
Borland one, and dBase III or IV rather than Dataflex or Foxbase, or any of the 
other excellent packages that do a similar job. 


So what makes a hardware buyer pay £3000 for a machine which he believes to 
be ‘sufficiently IBM-compatible that it doesn’t matter’, whereas a software buyer 
would rather stick with ‘safe’ dBase than go for Foxbase which, according to the 
adverts, is faster than dBase, yet totally compatible? | don’t pretend to know the 
answer. However, one problem with IBM compatibility when it comes to hard- 
ware is that no one can prove exactly how compatible any machine is. After all, | 
can’tsee IBM making a statement along the lines of ‘The XYZ PC is 100% compati- 
ble with ours, it runs faster and it costs less’ 


I don’t suppose Ashton Tate would admit to doing the same with regard to dBase 
IV and Foxbase, but that’s just what they appear to have done. In case you haven't 
read those weekly free magazines that have a habit of dropping through the door, 
Ashton Tate are suing Fox Software because, say the plaintiffs, the latest version of 
Foxbase looks and feels just like dBase IV. As to whether this is a valid case or not, 
I'd better not give my opinions just now, as there may well be court appearances 
soon. What amazes me, though, are the press photographs that Ashton Tate have 
published, with example screen pictures to show just how similar the products 
really are, If anyone out there was looking for an alternative to dBase, but was 
hesitating because of slight doubts regarding compatibility, Ashton Tate have 
probably now convinced him that the 2 products are the same. 


The whole situation seems pretty ludicrous to me. The last thing that we need is 
more software companies suing each other. Products and software companies 
should compete in the R&D labs, not in a Court. It reminds me, he said in his 
Radio 2 Continuity Announcer's voice, of the lawyer who stood up in Courtat the 
beginning of a case and said “M’lud, my learned friend Mr. Butcher appears for 
the Prosecution, and I appear for the money”. 
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by Thomas Plum. Prentice-Hall 1984. P/B 36.40 
C PROGRAMMING GUIDE 
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AN INTRODUCTION TO OBJECT ORIENTED 
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DOS 4.01 


IBM has fixed some bugs in DOS 4.00. If 
you buy a copy now, it will say 4.01 on the 
disk label. However, if your software 
makes a get-DOS-version-number call, 
4.00 will still be returned. Clever, what? 
Another note for DOS 4.0x users with CD- 
ROM players — the Microsoft CD-ROM ex- 
tensions for MS-DOS do notat present load 
under DOS 4.0. Of course, you can make a 
bootable DOS 3.x disk to use with the CD- 
ROM player, but then you can’t read large 
hard drives. 


Free Telly 


Congratulations to Peter Anderson from 
Lloyd’s Register in London, whose com- 
pleted .EXE Reader Survey form was first 
out of the hat. He wins the Hitachi colour 
television with remote control and Tele- 
text Peter's job concerns quality assurance 
of software developed in-house. Just to 
prove we're honest, I'll tell you that he tick- 
ed Byte as being his favourite computer 
magazine, though 37% (of those who ex- 
pressed a preference) ticked .EXE. As for 
the ten runners up, you'll be hearing from 
us shortly, You don’t expect us to print all 
the names, do you? This isn’t Radio 1. 


Viglen -an apology 

Apologies are owed to Viglen, whose 
386 machine we looked at in last Novem- 
ber’s issue. Their machine, with VGA moni- 
tor, 40 MB hard disk, running at 20 MHz 
costs &3444.25 as stated, but the price in- 


cludes VAT, whereas we said that it did not. 
That price also includes 2MB of RAM, 1.2 
MB floppy, DOS and windows, plus 2 para- 
lel and 2 serial ports. Viglen are on 01 843 
9903. 
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Fix for Drivparm 


For various reasons, some versions of 
DOS 3.3, and all versions of 4.0, refuse to 
accept a DRIVPARM command in CONFIG- 
SYS. This may or may not be deliberate, 
but there is a way round it. Specify a DRIV- 
PARM command as normal, but place 3 
Ctrl-A characters after the space character 
that follows the word DRIVPARM, and fol- 
low them directly with the command's pa- 
rameters, Strange as this fix may appear, 
we can confirm that it does work. 


OS/2 Networks 


There appear to be two points of confu- 
sion regarding OS/2 and networking, The 
first point of confusion concerns security. 
Recent press stories have suggested that 
running a non-dedicated OS/2_ server 
makes it too easy for a user to execute any 
OS/2 command and thus compromise the 
security of the network. If the network has 
been set up properly, says Microsoft, this is 
not the case. The server will remain secure 
whether or not it is non-dedicated, 

The second concern is over IBM's Ex- 
tended Edition, and whether you need it, 
or just the standard edition, to use net- 
working, There are 2 ways to network OS/ 
2. The Microsoft solution requires OS/2 
Standard Edition, and the Microsoft OS/2 
Lan Manager. The IBM way needs IBM Lan 
Server and OS/2 Extended Edition, The be- 
nefit of the IBM way is that you get SQL, but 
that’s on its way from Microsoft too. Also, 
the IBM solution is designed for PC- 
Mainframe links, whereas the Microsoft 
system is aimed at PC-PC links. Again, 
several companies are about to introduce 
PC-Mainframe links for the Microsoft sys- 
tem, 
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IBM snubs Borland 


Lucky US purchasers of IBM OS/2 V1.1 receive a free copy of 


address book, calculator and diary: just the thing that every PM 


the required software standard. Denis Moran, head of Borland’s 
British operation, was surprised by the snub, but thought that the 


database product, Paradox. The company intends to provide an 
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[In brief... | 


Three years of .EXE 

In case you hadn't noticed, this issue 
marks the third anniversary of .EXE, Issue 
1, long since sold out, appeared in Febru- 
ary 1986. Happy birthday to us, as they 
say. 

dBASE User Group 

dBASE programmers may be interested 
to know of a specialist user group. A 
year’s membership is &33 and includes a 
regular newsletter. Call 01 421 4545 for 
details. 


C Libraries 

Two PC based C libraries have been 
announced. Greenleaf Functions (£156) 
and the superset Greenleaf Superfunc- 
tions (£199) provide a range of I/O and 
other routines to Microsoft compatible C 
compilers. Phone the distributors Sys- 
temstar on 0992 500919. 


DEC launches windows system 

As part of its new ‘desktop’ strategy, DEC 
has launched an X/Windows based sys- 
tem called DECWindows. The package 
will run under VMS, Ultrix and (eventual- 
ly) MS-DOS, and will provide a common 
APL. 

Write to Ed 

Unhappy with the way that dBASE works? 
Ed Esber, the Chairman of Ashton Tate, is 
quoted as saying that he welcomes letters 
from users of Ashton Tate products. 
"You'd be surprised", he said, “what can 
happen if I get a letter, draw an arrow on 
it and add a note that says Please Make 
This Happen", Ed can be contacted at 
Ashton Tate, 20101 Hamilton Avenue, 
Torrance, California, and tell him .EXE 
sent you. Let us know if you get a reply. 


— 


for PM. The program provides an editor, 


hat he is not at present spoilt for choice for 
time of writing, IBM's UK customers do not 


he US-released product did not support the 
er set, and so IBM UK felt that it fell short of 


ly be fixed. 


launched (and started shipping) V3.0 of its 


he Paradox database and its range of Turbo 
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amongst Digital OEMs, for whom it was initially developed, the programme now extends 
fo support Hewlett-Packard and IBM products for a wide range of technical and 
commercial applications. 


INSIGNIA members have exclusive access to: 


Hi-T PROGRAMME — technical training, high technology forums, technical hotline and 
the regular technical newsletter UPDATE. 


> STEP, PROGRAMME — a range of Short Term Evaluation Plans covering product loan 
and demonstration faclities to provide ‘hands-on’ product use for you or your clients fo 
aid your solution's development, 


§, PROGRAMME — Marketing and Sales Support to move your systems solution to 
hrough exclusive access fo a +10,000 end-user base and individually agreed 
joint sales support and marketing ventures. 


These, plus of course, the confidence of sourcing the right products at the right time from 
one of Europe's leading distributors, are exclusively available to each INSIGNIA 
programme member. 
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News 


[In brief... 


Norton and OS/2 
OS/2 users with hard disk problems can- 
not turn to the Norton Utilities to help 
them out. The real mode compatibility 
box does not allow programs to write to 
hard disk sectors using BIOS Int 13h or 
MS-DOS Int 26h, so Norton has no way of 
accessing the directory or FAT to make its 
famous patches. 
Extended DOS 

In Byte Magazine's annual survey 
operating system trends for the PC, Ey 
tended DOS comes top of the poll. Some 
34% of those who replied, said that MS- 
DOS, supplemented with something like 


QuickC 2.0 


Microsoft has announced, and is shipping in the US, a new version of QuickC. New 
features include incremental compilation, an internal in-line assembler, context- 
sensitive help and improvements to the editor and debugger. 

According to Microsoft, the incremental technique can deliver apparent speeds of 
25,000 lines per minute. The raw speed of the compiler (ie when working on new 
source code) is claimed to be 13,000 lines per minute — still 30% faster than the 
previous version. The incremental system has already been successfully employed to 
deliver lightening-fast recompile times in QuickBASIC. 

QC also borrowed its help system from its Quick Stable-mate. It works like this: the 
user points to a word on the screen with the mouse, When he clicks the button, QC 
brings up the relevant information based on that word. The help files document the 
QC environment, run-time library functions, the C language and error messages. 
Examples contained in the help files may be cut and pasted into the edit buffer. 

Microsoft claim that the inline assembler is the first of its type. Previously, when 
mixing high level languages with machine code, one was obliged either to link 
pre-assembled object files, enter hand-coded hex digits (as in Turbo Pascal) or invoke 


= 


a separate external assembler. The debugger has been enhanced so that CPU registers 
may be viewed and altered when testing inline code. 

Other notable improvements include Borland-style redefinable keystrokes in the 
editor, and support for five memory models: small, medium, compact, large and huge. 
QuickC V2.0 will cost £75.00. Microsoft has yet to set a date for U 


(release. 


Speed up dBASE 


dBOOST is a resident program. that 
claims to double the speed of many dBASE 
operations. This is done by special techni- 
ques, including a buffering system. The 
program will also look for a 386, and use its 
special features if one is found. The prog- 
ram runs totally transparently, and does 
not require any modifications to be made 
to dBASE programs or data files. We've 
tried this product on a large dBASE file 
(some 11 MB of mailing list data) and the 
results showed that the system did indeed 
run faster. dBOOST takes up 20 KB of sys- 
tem memory. If you have expanded mem- 
ory, it will load into that, and occupy just 8 
KB of normal RAM. dBOOST is available 
from In Touch (0222 882334), 


Newversion of DRDOS 


At the beginning of February, Digital Re- 
search will release a new version of its MS- 
DOS compatible product DR DOS. Like 
MS-DOS 4.0 it supports LIM extended 
memory and a menu-driven installation 
program; the command line history buffer 
and text editor with Wordstar keystrokes 
are DR innovations. Advantages of the ex- 


.EXE Magazine, Vol 3, Issue 8, February-1989 


isting DR DOS include ROMability (for use 
in laptops) and access to hard disk parti- 
tions up to 512 MB, I formatted my disk 
drive to 108 MB with MS-OS/2. MS-DOS 4.0 
reports ‘invalid media’, and won't recog- 
nise the drive. DR DOS, however, reads 
and writes to it quite happily. Contact DR 
on 0488 84587, 


Manual for the Z88 


Cambridge Computers, makers of the 
underrated Z88 laptop computer, have 
produced a set of Developers Notes for the 
machine. The 300 page document de- 
scribes the Z88's complex banked memory 
system, the interfaces to the LCD screen, 
the keyboard and the serial port and the set 
of 150 operating system calls. 

Although this J machine, 
the OS is quite sophisticated, with memory 
allocation and the facility to suspend tasks. 
There are also routines to support floating 
point arithmetic of five byte reals. To con- 
serve stack space, these numbers are pas- 
sed to the OS in a bizarre combination of 
registers: HL, HL’ (from the alternate regis- 
ter set) and C. There is also an unusual 
system for representing dates. Scorning 
short-term schemes that start in 1980 or 
1970, the machine uses three bytes to rep- 
resent the number of days since the 23rd 
November 4713 BC. 

Cambridge hope that the publication of 
the manual will encourage independent 
developers to take up the machine. Soft- 
ware packages for it could be developed 
using a PC and a cross assembler, and sup- 
plied to the customer on EPROM. The 
manual costs £35.00 including P&P, Phone 
Cambridge on 0223 312216. 


Windows or Desqview, would be the 
dominant operating system at the end of 
992. Standard DOS scored 19%, and OS/ 
217%. 


Fast Cix 

The Cix conferencing system is now 
available at all speeds up to 9600 baud, 
using Courier HST modems. The mod- 
ems include MNP level 5 data compress 
ion, which can increase throughput to 
7,400 baud, with no errors, over stan- 
dard voice lines. More information from 
01 390 8446, or set your HST modem to 
dial 01 390 1255. For slower speed mod- 
ems, call 01 399 5252. 


Cheaper Clarion 

The Clarion program development pack- 
age has had its UK list price reduced by 
&100 to &595. More from System Im- 
print, the UK distributor, on 0376 71001. 


Modula /2 

JPL is about to release an OS/2 version of 
its Modula-2 compiler in the US. The 
compiler, which comes with an inte- 
grated editor, will produce OS/2 pro- 
tected mode code. 


Virus conference 
In London, on the 6th of February, there 
will be a conference entitled ‘Computer 
Viruses — how safe are your systems?’ 
Speakers will include David Frost, from 
Price Waterhouse, and Dr Alan Solomon 
of S & S Enterprises and the PC User 
Group. Registration costs &245 + VAT. 
Bookings and further information from 
Quadrilect on 01 831 8685. 


Journal of Software Maintenance 
Later this spring, John Wiley publishers 
are to produce a new quarterly journal, 
dealing solely with Software Mainte- 
nance. The journal will contain both 
academic research and practical experi- 
ence. Potential contributors/readers 
should contact Rosemary Altoft at Wiley's 
(0243 779777). 


News 


In brief... | 


DOS under Xenix 

The Santa Cruz Operation has upgraded 
its VP/ix package, which emulates DOS. 
under SCO Xenix 386. The company says 
that V1.1 provides improved perform- 
ance and documentation. SCO are on 
0923 816344. 


Unisys’s micro mainframe 

Unisys has produced a version of its A 
Series mainframe housed on expansion 
boards within an 80386 based PC running 
O$/2. The 48-bit Micro A processor sup- 
ports up to 16 terminals, and costs 
&25,000. 


Modula-2 specialist group 

AModula-2 user group has been set up by 
software house Real Time Products, with 
the approval of the BCS, The group had 
its first meeting in January, and hopes to 
produce a regular newsletter. Get in con- 
tact on 021 236 8070. 


Ada for less than £50 

You can now buy a fully validated Ada 
compiler for the PC/XT at a cost of 
£49.00, excluding P&P and VAT. The 
catch is that programs cannot exceed 64 
KB in size. Milspec Systems distribute 
Personal Ada: contact 0203 70770. 
Windows to PM fast 

Micrografx is best known for a series of 
graphics applications running under 
Windows. It is adapting these to run 
under O$/2 Presentation Manager. To 
speed this process, Micrografx has de- 
veloped a set of dynamic link libraries, 
which run under PM and emulate Win- 
dows function calls. Micrografx calls the 
product ‘Mirrors’, and will license it to 
other software houses at a negotiated 
price. Call them on 01 547 1638 for de- 
tails. 


Soft PostScript 

GoScript is a program that allows dot 
matrix, ink jet and laser printers to print 
PostScript files. The utility provides 13 
outline fonts, and costs £195 from Mill- 
bank Computers (01 847 4151). 


XTree for networks 

The Xtree Company has introduced a ver- 
sion of its disk management program that 
runs on Novell networks. XtreeNet is 
available from Riva Ltd (0420 22666). 


Prolog Debugger 

Oxford based Expert Systems Interna- 
tional has produced a graphical debug- 
ger for use with Edinburgh Prolog, run- 
ning on Sun and Apollo workstations. 
The debugger produces an animated pic- 
ture of the working program. Contact ESI 
[on 0865 242206. 


Microsoft Programmers Library 


The need to have a large number of manuals and other assorted reference works 
close at hand is an albatross around the neck of every programmer. Anyone writing an 
OS/2 application in C will need at least a dozen large volumes. The amount of space 
needed to store them is bad enough, but the time wasted in searching for a vital piece 
of information is even worse. It is also a great pity that a programmer is unable to 
directly use any of the many code samples which are frequently contained in such 
literature. 

Technology has come to the programmers rescue, in the form of a CD-ROM from 
Microsoft entitled ‘Microsoft Programmer’s Library’. This disk can be read on any PC 
system with a CD-ROM drive and running Microsoft CD-ROM DOS Extensions. In- 
corporated on the disk is a complete windows-style TSR data retrieval program plus 
indexes of all key words. After setup the retrieval software resides on the hard disk 
together with indexes to the library volume being accessed. The TSR can be called by a 
hot key combination during any application program. Text, data or sample programs 
can be transferred from the CD-ROM to another program such as a word processor or 
editor, 

The disk contains the following documentation: 


e complete documentation for C 5.1 (5 volumes) 

e@ documentation for Codeview and other C utilities (2 volumes) 

@ Microsoft Mixed Language programming Guide 

e Microsoft Editor Users Guide 

e Proficient C by Augie Hansen 

e@ Complete OS/2 development documentation including programming tools 
and device drivers guide (8 vols). 

@ Inside OS/2 by Gordon Letwin. 

e Complete documentation for programming Windows 2.0 (8 vols). 

e Programming Windows by Charles Petzold 

e Complete documentation for Macro Assembler 5.1 (3 vols) 

e@ MS-DOS 3.3 Programmers Reference 

@ The MS-DOS Encyclopaedia 

e Advanced MS-DOS by Ray Duncan 

e Complete documentation for BASIC Compiler 6.0 and Quick BASIC 4.0 (4 vols) 

@ Microsoft Mouse Programmers Reference Guide 

@ Microsoft MS-DOS CD-ROM Extensions Programming Guide 

@ Programmers guide to PC and P$/2 Video Systems by Richard Wilton 

e Complete documentation for Pascal compiler 4.0 (3 vols) 

e Complete documentation for FORTRAN Optimising Compiler 4.1 (3 vols). 


@ Over 1000 code examples which are contained in the above documentation. 

Both code and documentation are stored as ASCII files. The Microsoft Programmers 
Library CD-ROM disk will be available from Microsoft and dealers. If you do not 
already have a CD-ROM drive they are available from Hitachi, Philips and Sony and cost 
about £600. There are now several thousand CD-ROM publications available on a 
wide range of information including lots of disks of public domain programs and C 


library routines. For more on the subject call ‘CD-ROM Review’ on 0923 35710. 


Novell NetWare Requester 
Novell have introduced the NetWare Re- 

quester. This allows machines running OS/ 

2 to be attached to a Novell network. It 


DOS 4.0 Disks 


If you have a big hard disk running 
under DOS 4.0, chances are that some of 
your programs will insist that the hard 


works in a similar way to the standard Net- 
Ware shell that runs under DOS. Under 
DOS (or Novell’s version of it), the reques- 
ter sits above DOS and monitors an ap- 
plication program, and decides whether I/ 
O calls that the program makes are meant 
for the local machine, or for the file server. 
The OS/2 requester resides below OS/2. If 
OS/2 decides that a function call is to be 
made to the network, rather than to the 
local machine, the Novell requester for- 
wards the call to Netware. The OS/2 Re- 
quester costs £200 and is available now. 
Novell are on 0344 860400. 


drive is full, when there is about 80 MB 
free, This seems to happen because the 
programs are using Int 21h function 36h to 
discover the number of sectors on the hard 
disk, and the size of each, and then using 
only a 16 bit value to store the result of the 
multiplication. Don’t worry — you haven't 
gota virus. 


Companies with productsfor inclusion 
on these pages should send relevant 
information to the News Editor at the 
.EXE Editorial Office, 10 Barley Mow 
Passage, London W4 4PH. 
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dBASE IV 


Databases 


Developer’s Edition 


Bob Rimmington takes a good look at the developer's edition of dBASE IV. 
Is it really better than II+, or do the bugs let it down? 
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It is just eight years since the original 
dBASE II was first launched and became 
the dominant database package for micros 
—a position it has retained to this day, It has 
many competitors. Some take a quite diffe- 
rent approach but others, such as Foxbase 
and Clipper, are comparable products 
claiming a plus in features, cost or both. 
BASE has also spawned a small industry of 
add-on and other supporting software. 


Recently, the product has been under 
pressure from alternatives, which claim 
better performance ani ies. 1 
lease of (BASE IV is clearly < 
recover lost ground and_ re-establi 
dBASE as the leading package in the mar- 
ket. It is available in standard form, as a LAN 
pack for networks and as a Developer's 
Edition (the subject of this review), The 
developer's edition is a superset of the 
standard edition. 


The developer's edition comes on twenty 
5.25" disk with 12 manuals and booklets 
totalling over 2400 pages and weighing in 
at 6 kilos, which is all a far cry from early 
dBASE II manuals printed from typewrit- 
ten originals in an A4 ring binder, The De- 
veloper’s pack additionally includes a run- 
time module, a template language and 
programming utilities, all with appropriate 
documentation. The tutorial disk and ‘be- 
ginners’ manuals are omitted. 


Installation 


A hard disk and 640 KB of RAM are a man- 
datory pre-requisite. The manual says that 
FV will use expanded or extended memory 
if any is available. I found this not to be 
true, and Ashton-Tate confirm that mem- 
ory above 640K is not currently supported 
by the 1.0 version now being distributed. 
This is unfortunate as IV is quite a memory 


a w £e/ 


hog, The whole package requires 5.2 MB of 
disk space but can be fitted in 2.5 MB by 
omitting sample programs and the run- 
time module. 


Thad few problems with the actual installa- 
tion process. After some initial disk swap- 
ping while the user’s name and the serial 
number are permanently recorded on the 
first system disk (that’s all the copy protec- 
tion there is), hardware details are re- 
quested. Up to four printer drivers can be 
selected from a list of 68, though there is 
no guidance to a suitable alternative for an 
unlisted printer. A suggested directory can 
be amended before file copying begins. 
There are opportunities to omit all option- 
al files, also to exclude changes to AUTO- 
EXEC.BAT and CONFIG.SYS if you prefer 
to do this yourself. Besides amending your 
PATH statement, a FILES = 40 and BUF- 
FERS = 15 should be included. 


Configuration & 
Memory Usage 


You can customise dBASE IV through a 
CONFIG.DB file, changing the default set- 
tings through any text editor or with the 
DBSETUP program. This is fairly self- 
explanatory to use, and there is little gui- 
dance in the documentation and a total 
lack of help screens, The options them- 
selves are well described in the manual 
and should be checked, as the recom- 
mended defaults differ in some cases from 
those in the CONFIG.DB file supplied. 
Most of the SET commands can be in- 
cluded in a CONFIG.DB file, the function 
keys can be defined and colour attributes 
set. These can include titles, messages, 
fields, highlights etc, as well as normal text. 
In practice DBSETUP failed to write some 
selections, such as colours, to the CONFIG 
file and these had to be entered with a text 
editor. Although DBSETUP includes some 
additional tools to give disk and system in- 
formation, many users may prefer to delete 
it after initial use so freeing 260K of disk 
space. 


CONFIG.DB can also include parameters 
controlling memory allocation for GETs, 
indexing and variables. The number of 
memory variables is now unlimited but, as 
each uses 56 bytes, space must be allocated 
with care. III+ allocated 6K to 256 vari- 
ables. For a similar number, IV needs 14.3K 
plus the length of any strings, plus space 
for compile-time symbols plus 17 bytes 
each for runtime symbols plus memory 
overhead for displaying numeric, logical 
and date variables. You get the picture? 
Runtime symbols also apply to field names. 
All this can make a heavy demand on the 
RAM remaining after DOS and dBASE core 


files (407K) are loaded. Removal of any 
TSR programs is recommended but even 
then only about 180K will remain. An EEMS 
= ON setting is documented but, as men- 
tioned above, not yet supported. Until it is, 
memory usage will need careful planning 
and may restrict larger applications. 


The Control Centre 

A comprehensive menu-driven system re- 
places the ASSIST screen in I[l+ and 
allows creation or selection under the six 
headings of data, queries, forms, reports, 
labels and applications (though the dot 
promptis still there if you want it). No mat- 
ter which is chosen, there is a welcome 
uniformity of approach, Pressing F10 dis- 
plays pull-down menus for maintenance of 
acatalog (a group of related files all used in 
a task or application) and selection from 
tools such as file import or macros, Other 
function keys will display a quick report 
menu, data in the current file or an alter- 
nate set of pull-down menus for the design 
of files, forms, reports, labels and queries. 
The design facilities are a system in them- 
selves and are similar in appearance and 
operation to the built-in editor. For exam- 
ple, the form designer allows free entry of 
text, tools to draw boxes and selection of 
fields from a displayed list. Colours, field 
templates, messages and range limits for 
data entry can all be chosen from pop-up 
lists. Any part of the screen can be marked 
and re-positioned. 


Databases 


The Control Centre can be used in two 
ways. First, interactively, to create files, en- 
ter data and then extract it to screen or 
printer. The reports can be in either simple 
default lay-outs or in a user-designed for- 
mat. The Queries option uses QBE (query 
by example). Secondly, as a tool to design 
screens and reports for incorporation in a 
program. Overall it is an attractive and 
powerful facility that most will welcome, 
but as always there are reservations. Its 
very sophistication could bewilder novice 
users and even the more experienced will 
need time to learn it thoroughly. Switching 
between screens is slow and, at times, con- 
fusing, with panels appearing, blanking out 
and re-appearing, Saving will also write 
and compile program code but this again is 
slow (a simple six field test form took 48 
seconds on my AT). The manual is thor- 
ough and clear but the help screens do 
little more than state the obvious. (Indeed 
the help system throughout dBASE IV is 
disappointing, It is slow and clumsy to use, 
omits such details as a list of the editing 
keys or template symbols and has some 
bugs. Perhaps Ashton-Tate should try Word 
Perfect). 


Other New Features 


Almost every aspect of III+ has been im- 
proved or extended. Maximum fields per 
record are up from 128 to 255, there is a 
new floating point field type and up to 99 
files can be open (though still only 10.DBF 
files). Up to 47 different expressions can be 


SELECT 1 

USE ESTMONTH 

INDEX ON CODE T0 ESTMONTH 
SELECT 2 

USE EST_WEEK 

INDEX ON CODE TO EST_WEEK 
SET RELATION TO CODE INTO A 
SELECT 3 

USE EST DATA 


GoTo 1 

* (Routine to define memory variables for use in loops) 

* (Hnn = name of week field in SELECT 2) 

* (Jnn = name of month field in SELECT 1, 

* (Rnn = % of month for week, 

* (Actual field names are avoided as at times the users may 

* decide to convert the figures for one month into weekly 

* figures for another) Short variable and field names are used to 
* squeeze as much as possible into permitted command line length 
SELECT 2 

GOTO TOP 


DO WHILE .NOT. EOF() 


REPLACE &H1 WITH ROUND (A->&J1*R1,3),&H2 WITH ROUND (A->&J2*R2,3),7 
&H3 WITH ROUND (A->&J3*R3,3),6&H4 WITH ROUND (A->&J4*R4, 3) ,;7 


* etc., etc. until .... 


* (In one loop for Clipper, two for dBASE IV, eight for BASE III) 
&H49 WITH ROUND (A->&J49*R49,3),&H50 WITH ROUND (A->&J50*R5O, 3) 


SKIP 

* ( @ 5,5 SAY MEMORY () && 
ENDDO 
* 


RETURN 


taken from SELECT 3) 


in dBASE IV two loop version only ) 


taken from SELECT 3) 


Figure 1 — extracts from months to weeks conversion program 
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maintained in a new multiple index 
(.MDX) file though the traditional NDX 
format is still available (MDX and NDX are 
going to cause havoc with telephone sup- 
port people — they should not have chosen 
names that sound so much alike). Multiple 
ild relationships are now possible and 
alias support allows many commands to 
operate on unselected work areas. Besides 
virtually unlimited memory variables, one 
and two dimensional arrays can be de- 
ared with a maximum of 1170 elements. 
he handling of memo fields is much im- 
roved, with new commands and_re- 
ycling of unused space in the .DBT file. 


2 


eave 


a 


ser defined functions (UDFs) are avail- 
able at last. Both they and procedures can 
now be added to a normal program with 
the maximum number per file up from 32 
to 963 (or 1170 - the manuals vary). The 
old and near useless Modify Command 
facility has been abandoned and replaced 
by a proper editor. This will handle up to 
32000 lines, each of which can be of the 
new command line limit of 1024 bytes (up 
from 256), The improvement to the editor 
is so great it seems churlish to complain, 
but as it still lacks multiple file windows 
and cut-and-paste facilities, many program- 
mers will prefer to modify CONFIG.DB to 
load their own editor instead. If you want 
to load your own editor, memory con- 
straints will require this to be a compact 
one such as Q Edit. 


Debugging 


Aproper debugger is now included, which 
is adequate but not up to current standards 
such as Power C’s, For example, there is no 
dynamic display of all variables, only the 
present value of a specified one. There are 
the normal single-step and breakpoint faci- 
lities, and an edit option allows program 
changes to the file on disk, but not the one 
currently running. 


Programs no longer run direct from the 
source code but are first turned into .DBO 
object files. This can be done ‘on the fly’ or 
by using a new COMPILE command. Prog- 
rams are not in fact compiled in the true 
sense, but are tokenised. Some syntax 
checking is performed while compiling, 
but not all errors are reported. Forms pro- 
duced with the screen designer are con- 
verted first from a .SCR to a .FRM file ( = 
-PRG) and then to a .FRG file ( = .DBO). 
Similar arrangements apply to reports etc. 


New Commands 
and Functions 


The new commands and structures will 
leave little on most users’ wish lists. SCAN/. 
ENDSCAN is a loop construct to find and 
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process records meeting specified criteria. 
CALCULATE with scope, FOR and option 
parameters can compute SUM(), CNT() 
and six other functions in one pass through 
a file. CNT( is equivalent to COUNT, new 
functions include STD() and NPV(). 
Menus, whether pop-up, pull-down or 
horizontal bar can be designed, activated 
and controlled through over 20 new com- 
mands, with 10 more for creating and posi- 
tioning windows. These latter can be over- 
laid, moved and the definitions saved to a 
file. BEGIN TRANSACTION .... END TRANS- 
ACTION with a ROLLBACK command avail- 
able following an error condition holds 
changes in a log file until confirmed. This 
can be used on a stand-alone application 
but will be of even greater value with net- 
works, 


There are many new printing facilities be- 
sides the drivers mentioned above. There 
are 25 system variables that can be used 
with parameters to control appearance and 
store settings. This does however require 
source code changes for different printers 
and many will continue to hold escape 
sequence strings appropriate to different 
printers in .MEM files. The reports desig- 
ner appears to place few limits in respect of 
style and contents but is liable to eject alter- 
nate sheets if set to double spacing. This is 
a known bug and there’s a work-around in 
the Support Desk feature, elsewhere in this 
issue, SET DEVICE now supports TO FILE, 
while PRINTSTATUS() checks that a printer 
is ready. Many record searching routines 
will be simplified through use of a new 
LOOKUP() function on an unselected data- 
base. Approximate matches can be made 
with SOUNDEX() or by using SET NEAR 
ON in conjunction with SEEK or FIND. 


These are just the main changes, there are 
many more. To illustrate what, in combina- 


Char ASCII Char ASCII Char 
0 48 K 75 a 
1 49 L 76 b 
2 50 M 77 3} 
3 $1 N 78 iS 
4 52 N 165 da 
5 53 (e) 719 e 
6 54 6 ays) é 
7 55 rE 80 é 
8 56 Q 81 é 
9 57 R 82 é 
A 65 s 83 se 
A 142 T 84 g 
A 143 U 85 h 
B 66 0 154 i 
Cc 67 Vv 86 4 
(c! 128 WwW 87 i 
D 68 x 88 a 
E 69 Y 89 He 
B 144 Zz 90 3 
uy 70 a 97 k 
G 71 a4 160 th 
H 72 a 133 m 
I 73 a 131 n 
J 74 a 132 A 


_........sti‘(‘éaé(a(lélé CS 


Databases 


tion, they now make possible, consider an 
edit screen where the user must enter a 
name to identify the required record. First 
you can use a pop-up window to show in- 
structions. Your GET statement will in- 
clude a VALID ‘UDF()’ that returns .T. if 
found ona SEEK but, if not found, uses SET 
NEAR ON to position the file pointer on 
adjacent names. You would display these 
in another small ‘browse’ window that 
allows the user to look for the required 
name. You could have done this in Clipper, 
you can now do it in dBASE too. 


Building an Application 


You can continue to enter code with an 
editor. Alternately you can use the Control 
Centre design and Application Generator 
facilities. The latter can itself be modified 
to suit your requirements with a Template 
Language. Or you can use whatever com- 
bination of these suit you. 


There is no doubt that complete systems 
with a professional appearance can be cre- 
ated through the Generator. For example, 
a menu type can be chosen, menu legends 
entered, sub-menus or file processes 
attached and so on just by moving through 
and selecting from menus and dialogue 
boxes. The items you create can be 
changed in size, colour and position. They 
can access forms, reports etc. that have 
already been designed = or will be created 
later. The facilities seem endless, far too 
many to describe. All designs, from a sim- 
ple form to an application, are regarded as 
an ‘object’ and are converted to a .DOC 
and/or .PRG file by reference to a .GEN 
template file. Default .GEN files are sup- 


plied, but can be tailored to individua 
needs with the Template Language. This 
has a visual resemblance at least to C and is 
quite distinct from the dBASE command 
Tal 
ASCII Char ASCII Char ASCI] 
134 Oy villa ] 93 
98 6 162 { 123 
99 to) 149 } 125 
135 6 147 < 60 
100 6 148 > 62 
101 Pp 112 = 61 
130 CU alii} + 43 
138 el 114 > 45 
136 s 115 % 37 
137 t 116 x4 42 
102 fitgeemely? a 46 
103 u 163 aq 44 
104 u 151 2 59 
105 a 150 fh 58 
161 ui 129 2 168 
141 v 118 ? 63 
140 w 119 ! 33 
139 x 120 / 47 
106 Yo 12 \ 92 
107 Vo oe | 124 
108 zeae @ 64 
109 ( 40 & 38 
110 ) 41 # 35 
164 [ 91 § 36 


Figure 2 — dBASE IV Indexing sequence 


Programming Tools for Professionals 
Develop powerful applications even faster 
with Nantucket Tools, a library of over 270 
functions allowing considerable savings on 
development time. No need to spend hours 
on functions of your own... use the right 
tools for the job. 


Functions in Nantucket Tools are organised 
into thirteen groups, enhancing the facilities 
already in Clipper and giving greater control 
to the developer. 


m Fast, memory saving screen 
manipulation 

= = More printer status information 

m= Check on machine configurations 

@ Read and convert numbers from different 
bases, including HEX functions 

@ Sixty new string functions 

@ Save all ON/OFF functions or set them 
in a single command 

m Run procedures at a given time of day 
or after a specific time span 

@ Powerful networking functions 


Introducing ... 
The Essential Library 
for Clipper Developers: 
Nantucket Tools 


The function groups offer: 

Windowing Functions, Serial Port Functions, 
Database Functions, System Information, 
Screen Functions, Printer Functions, Disk 
Functions, Extended Driver, Number 
Conversion and Bit Manipulation, String 
Functions, Date and Time Functions, Switch 
and Status Information, Specialised Functions. 


Development Benefits: 

m™ 255 fully overlapped windows can be 
open simultaneously 

| ~=Move and center windows, either under 
program control, or interactively 

™ RUN DOS in a window 

@ = Serial port functions for communications 

™ Check the size of a .DBF according to 
DOS against the .DBF header, check 
fields for data type, size of field and 
number of decimals 


Example functions 


WMOVE () DISKTYPE () 
WOPEN () PRINTFILE ( ) 
KEYSEND () PRINTINIT () 
SETCURSOR () ISLEAP () 
COM-OPEN () SETTIME () 
COM-SEND () OBFDSKSIZE () 
CHECKSUM () FIELDTYPE () 
REPLALL () CSETALL () 
EXPONENT () KSETNUM () 
MANTISSA () BOOTWARM () 
RANDOM () OSVER () 
ISEGA () COMPLEMENT () 
INVERTATTR () KEYTIME () 
DIRMAKE () 


Nantucket Tools is available NOW directly 
from Nantucket UK Ltd price £165.00. For 
more information on the Nantucket Tools and 
how to order, please complete the coupon 
below and return to Nantucket UK Ltd. 


Nantucket UK Ltd 

2 Bluecoats Avenue, Fore Street 
Hertford, Herts. SG14 1PB 
Telephone: (0992) 554621 

Fax: (0992) 554934 
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Nantucket 


Trademarks: Nantucket, the Nantucket logo and Clipper are registered 
‘trademarks of Nantucket Corporation. 
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language. The accompanying manual de- 
scribes what it does and defines all the 
commands and functions but is far less 
clear on how to actually use it. Up to 16 
external .BIN files can be LOADed and then 
CALLed with parameters as for a normal 
procedure but there is no ‘extend’ facility 
as in Clipper to enable a function library to 
be written in C or assembler. This will 
come with the new compiler, hopefully 
(see below). 


Experienced programmers may well pre- 
fer to continue building systems by com- 
bining routines from their own library 
with any unique code that is required, 
rather than spend the time needed to learn 
new tricks, In any case it could not manage 
anything really complicated. In the end it 
will be down to individual taste and the 
nature of each job but at least the tools are 
there. 


Another factor is development time. Each 
small modification (assuming for Run- 
Time) involves loading dBASE, making the 
changes in the Control Centre, writing 
fresh .PRG files, compiling, back to DOS, 
linking and finally testing in RunTime. It is 
not quick, neither are the programs itself. 
Using RAM disk did not help as, despite 
150K remaining, ‘insufficient space’ mes- 
sages appeared (for a 20K .DBO file) — and 
the CANCEL option merely repeated the 
message, 


Performance Comparisons 


Similar routines were timed in LV, I[-+ and 
Clipper. Although straight comparisons us- 
ing identical commands or code are valid 
in some cases (such as simple indexing), in 
others they can be misleading, In II[+ UP- 
DATE is far more efficient than a compara- 
ble DO WHILE..REPLACE..SKIP..ENDDO 
loop but the reverse applies in Clipper. 
Similarly TOTAL ON in Clipper is both 
slower and less reliable than one’s own 
code. Where many fields require proces- 
sing, the longer command line in IV and 
the virtually unlimited one in Clipper en- 
able tasks to be completed in less passes 
througha file. Itseemed sensible to use the 
most efficient form of code for each pack- 
age as overall speed usually matters more 
than method. Routines were mostly ex- 
iracted from existing applications as these 
seemed more relevant than bench-mark 
type tests. Finally a RAM disk was used 
where possible to minimise the effect of 
disk access times. 


Overall, IV came out at rather more than 
twice as fast as I+ and rather more than 
twice as slow as Clipper. On individual 
tests there were wide differences. TOTAL 
ON showed the biggest improvement, 
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almost matching Clipper with an 20-fold 
reduction in the best case. Indexing was 
around six times quicker that III+. In con- 
trast SUM took the same time as HI+ anda 
simple REPLACE loop was only twice as 
fast. An UPDATE of five fields from a 
second file actually took nearly twice as 
long. Programs with user choices through 
menus can seem painfully slow, as each 
new command appears to load a fresh 
overlay from disk. 

A MY 


There may be 
circumstances 
where 
incorporation of 
accented characters 
in their correct 
alphabetical 
sequence would be 
useful, but this 
should be an option. 


QW \\\WWWw/00[[)[)[ 
One test (Figure 1) converts monthly to 
weekly figures across a whole year. One 
file holds monthly data for each of 450 pro- 
ducts, a second receives weekly figures 
and a third contains the relevant month 
and conversion factor for each week. 
These could change through user input so 
memory variables act as pointers to iden- 
tify months and factors. A REPLACE line to 
cover all 50 weeks comes to about 2000 
characters and is accommodated by Clip- 
per, which completed the whole routine in 
6 minutes 53 seconds. II[+ needed eight 
passes through the file, taking 63 minutes 4 
seconds in all. dBASE IV should have man- 
aged it in two passes. Initially, it hung the 
machine part way though the file, so the 
III+ code was substituted and completed 
in 48 minutes 18 seconds. Suspecting 
memory may have caused the failure, I in- 
serted an @ X,Y SAY MEMORY() statement 
before SKIP on each loop before re- 
running. This time it finished without 
crashing, taking 18 minutes 1 second and 
with free memory reported at 88K. Howev- 
er it visually hesitated after every few re- 
cords. It appears that, just like early Micro- 
soft BASIC interpreters, performing a 
MEMORY() function performs a garbage 
collection routine, and that frequent calls 
to MEMORY() will make your program run 
longer before running out of RAM. 


Databases 


Various other problems arose during the 
tests, (which were run from the command 
prompt with the status line ON). Some 
were visually irritating, such as a repetition 
of parts of the status line up the screen or 
concealing the result of a query. Typing ? 
DATE() for example, put the date on 
screen and immediately redrew the status 
line on top! Simple database commands 
such as DISPLAY or APPEND FROM re- 
turned error messages on files that I+ 
and Clipper both subsequently found 
acceptable. These bugs were intermittent 
with no obvious pattern. The machine 
hung on several occasions, requiring a 
Ctrl-Alt-Delete (later, in SQL, just entering 
DBDEFINE; needed a reboot to recover), 
Available memory, or lack of it, required 
individual routines to be extracted from 
existing applications. One such caused 
available memory to drop to 25K and an 
extra 150K at least would be needed to run 
the whole program. 


Indexing Sequence 


dBASE has always indexed or sorted 
strings in ASCII sequence and still does, 
according to the manual. In practice it uses 
an unexpected sequence (see figure 2), 
and the same sequence applies to string 
comparisons, For example: 

emg man 

returns .F, (false), but: 

? ASUC'I')< ASUTA") 


returns .T. (true). There may be circumst- 
ances where incorporation of accented 
characters in their correct alphabetical 
sequence would be useful but this should 
be an option. Unless you are positive that 
index keys contain only numeric and alpha 
characters, running a II[+ application in IV 
could have disastrous consequence. I fre- 
quently use DELETE ALL FOR CODE < 
"II" to remove any erroneous blank re- 
cords, With IV, the command deleted the 
entire database, as the code for the ex- 
clamation mark is now above the alphabe- 
tic characters, rather than below. This is a 
serious incompatibility. 


Another indication of the not-quite- 
finished nature of the package is the num- 
ber of temporary files it leaves in both the 
current and DBASE directories. These are 
of nil or nominal size, with names such as 
93301800.$VM. A fault in the internal 
housekeeping routines? So that existing 
programs can run in IV, redundant com- 
mands such as SET DOHISTORY are re- 
tained as dummies but lack of memory and 
indexing may prove a greater problem. 
dBASE IV will read .MEM files ex I+ but 
neither Clipper nor III[+ will recognise 
.MEM files saved from IV. Add-ons will 


trix Announces 


Use Matrix Layout to create your own objects 
— live’ icons, buttons, and windows—to run 
your application. 


Matrix announces a new PC revolution 
based on an old idea. The idea is 
empowerment. The product is Layout; 
the first tool to put the power to create 
programs in the hands of those who 

use them. 


Welcome to Desktop Programming. 
The revolution begins with Matrix Paint, 
our set of lightning-fast graphics tools. 
Create your own icons, windows, and 
buttons. Layout’s object-oriented pro- 
gramming turns them into ‘live’ objects 
that will activate your program. 

Place your objects on ‘cards’ along 
with text and graphics. And link them to 
related cards in any file. You’ve created 
a useful, finished hypertext application! 


Create CASE History. 
The next step is up to you. With Matrix’s 
on-line help, you can jump into expert 
mode. Use CASE (Computer Aided 
Software Engineering) technology to 
draw a flowchart of your program. 


Matrix Software Technology Corporation ¢ One Masse 
The following are registered and unregistered trademar! 


Combine your objects, text, and graphics to 
create cards with hypertext links to any file. 
You've created a useful program! 


Refine it. Modify it. Add any number 

of Layout's pre-designed functions. Layout 
turns out your own professional, stand- 
alone program —a real application worth 
sharing with other users. 

Familiar with a computer language? 
As an option, Layout can automatically 
turn your program into C, Pascal, 
or Quick Basic. 


Matrix Software Technology Corporation. 


Or keep going. Design in complex functions 
using our CASE flowchart. Layout will deliver 
a beautiful, stand-alone program. 


Act Now and 
Get Matrix Layout for Just £99% 


Save £147 on recommended retail 
prices. Plus, you'll get a complete package 
of extras, including: Matrix Paint, a full 
set of graphics tools including scanner 
support and clip-art files; Desktop, a 
simple, visual way to organize your files 
and disks; and Helpmakey an easy way 
to create help screens and documentation 
for your programs— absolutely free. 

But hurry this offer will not last. 
*(ex delivery & VAT) 
Or send 
for our 
introductory 
Video & Brochure: \R 
just £2.95 


You'll get a 
convincing demon- 
stration of Matrix 
Layout on a reusable 
I-hour tape. 


chussetts Technology Center ¢ Harborside Drive ¢ Boston, MA 02128 ¢ (617) 567-0037. 
f the companies listed: Matrix Layout, Matrix Paint, Matrix Helpmaker, Matrix Desktop, 


[CIRCLE NO 252) 


Yes, please send me: (please tick) 


Matrix Layout — plus Paint, Helpmaker, and 
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(£99 plus insured delivery and VAT). 
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Video and Brochure for just £2.95. No other 
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Alc No: 
Signed: 
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need to be checked. DGE Graphics now 
includes modifications for IV but, even so, 
its demo program as supplied failed to 
compile without some modifications. It 
also grabs 40K of RAM when installing itself 
in memory, which is quite a lot, when com- 
petition is so fierce. 


Runtime Module 


The Developer's Edition includes 1 MB of 
RunTime files. These may be freely copied 
to user’s machines to run applications pre- 
viously prepared in the full version of IV, 
As would be expected RunTime does not 
support the Control Centre or other in- 
teractive commands, nor the use of macros 
(&) with command verbs. It will run a nor- 
mal compiled program as it stands but two 
utilities (run from DOS) are supplied for 
use with larger applications. DBLINK joins 
individual object files into a single com- 
bined object file and requires only the ini- 
tial calling program to be specified. BUILD 
will compile, optionally link and optionally 
copy its output and all associated data, in- 
dex ete. files into a specified directory or 
disk. 


The omitted features do not increase the 
RAM remaining for applications, in fact the 
core files take slightly more (420 K) leaving 
a work area of about 165 K. Programs that 
failed through presumed memory limita- 
tions in the full IV did likewise at much the 
same point in RunTime. Yet despite the 
need for so much RAM the simple loop in 
Figure 1 appeared to re-load overlay files 
for every REPLACE..SKIP sequence. This 
adversely affects performance, but of more 
consequence is the inability to run any- 
thing more than modest applications in the 
RAM available. 


SQL Structured Query 
Language 


Users of modern mainframe database 
packages once objected to dBASE as it 
meant they had to learn a fresh command 
language. The SQL interface overcomes 
that problem and conversely enables 
dBASE ‘old-hands’ to acquire new skills. In 
a large company it will allow both PC users 
and the DP department programmers to 
access the same files, each in their prefer- 
red way. Although the SQL Server func- 
tions will not appear in dBase IV until ver- 
sion 1.1 comes, you can interrogate (BASE 
files with SQL commands right now. 


In SQL terms a database approximates to a 
traditional dBASE CATALOG in that it holds 
details of tables (data files), indexes, views 
etc. Once such a database has been cre- 
ated, existing .DBF files can be defined as 
tables — or new ones created. The standard 


.EXE Magavine, Vol 3, Issue 8, February 1989 


SQL commands are supplemented by utili- 
ties to link with dBASE and other formats. 
and can be combined with many though 
not all of the normal dBASE commands. 
They can be used in program files (.PRS) 
and an application can have a mixture of 
-PRG and .PRS files. Used interactively (SET 
SQL ON gives you an SQL dot prompt), 
commands can be entered at the prompt 
or ina full screen editor. Operation is slow, 
a 10 second delay before a simple syntax 
error is reported is especially irritating for 
the novice. But there are compensations 
such as queries across several files or the 
use of nested criteria such as: 


SELECT Lastname, Salary 

FROM Staff 

WHERE Salary > 

(SELECT AVG(Salary) FROM Staff) 
ORDER BY Lastname; 


Tables (.DBF files) created or modified in 
SQL mode can used in most but not all 
respects in normal (not RunTime) dBASE 
mode. 


gg] qq\WMWW° WW" 
Overall, IV came out 
atrather more than 
twice as fast as III+ 
and rather more 
than twice as slow as 
Clipper. 


MQ \\WWW\\\,\\,,,)yXkhEv 


Documentation 
and Networking 


The sheer quantity of documentation is in- 
itially quite daunting. A ring binder for the 
commands and functions, six spiral bound 
manuals, five smaller booklets plus a quick 
reference guide. The latter alone contains 
80 pages but is by no means complete (eg 
no Field/PICTURE template or function 
symbols, no reference to the Template lan- 
guage). Whether so many different books 
is better than two thick ring binders is 
arguable. But the contents are good — thor- 
ough without being verbose, and well 
organised. The presentation is attractive — 
examples, tables or illustrations are in- 
cluded where needed. The overall style 
and approach seems to assume a compe- 
tent and reasonably experienced reader. 
For once, even the Programming Guide 
proved worth studying. It clearly explains 
all the new commands with copious sam- 
ple code. You might even find features in- 


Databases 


herited from III+ that are unfamiliar to 
you. It claims to be suitable for novices as 
well as advanced programmers but the for- 
mer would need to be exceptionally fast 
learners. The one major omission is an 
overall index to indicate which book to 
look in as well as which page. 


A multi-user option can be selected during 
installation of IV. This allows access by up 
to three additional networked users, and 
optional LAN packs can each add up to five 
further users, Four types of network are 
supported and there are other changes and 
enhancements over II+. A network in- 
stallation booklet is supplied and a sepa- 
rate manual for operation and network- 
specific commands. Four levels of protec- 
tion are claimed: locking of shared files, 
locking of shared records, exclusive use of 
files and the transaction processing men- 
tioned above. A SET REPROCESS com- 
mand controls how many times a multi- 
user command can be attempted. A stand- 
alone 80286 machine was used for this re- 
view so the networking performance 
could not be tested. 


Summary 


An upgrade (1.1) due in April should sup- 
port the much needed use of extended 
memory and also include an SQL server. 
Also promised for the first half of this year 
is a proper compiler, with more com- 
mands, and an intelligent linker. The linker 
will support C functions, and its intelli- 
gence means that only the dBASE com- 
mands that you actually use will be loaded 
in to the compiled program. 


Perhaps Ashton-Tate should borrow BR's 
slogan, ‘We're getting there’, It has now, on 
balance, caught up with Clipper and the 
like in respect of the facilities available but 
still lags behind on speed. Whether mem- 
ory constraints will allow it to be used with 
the large applications it could otherwise 
eat is another matter. It is also puzzling 
how a package with so many obvious ble- 
mishes could have slipped through a quali- 
ty control net—assuming there is one. Now 
that the appetite has been wetted, we must 
hope for the early release of a useable 1.1 
version. 

(EXE) 


Bob Rimmington spent many years in Un- 
ilever companies, mainly as a user but 
eventually, in a — poacher-turned- 
gamekeeper move, as a system designer 
and programmer. Now an independent 
consultant in Mid-Sussex, he can be con- 
tacted through Stanford Systems on 04446 
6352. dBase IV Developer's Edition is 
available from dealers at £895 plus VAT. 


Whatever ha 
emulator 


[init PCs to mainframes may be old 
hat. But to do the job properly, you 
need to build on top of your emulator, 
creating a custom application that’s both 
bullet-proof and idiot-proof. 

Many developers are still doing it the 
hard way. Using emulator-specific APIs, 
conventional languages and months of 
hard labour. 

But instead of months, you can now do 
it in days, or even—literally—hours. 

With Automator, from Direct Technol- 
ogy. A unique, award-winning development 
system, designed to tackle exactly this 
kind of problem. 


A brilliant new approach. 

Automator supports a comprehensive 
high-level language, ACL, tailored for the 
intelligent automation of PC-to-mainframe 


links. 
ould ACL programs 
x write? run resident, 


seizing control 
of the PC and 


Conventional 


language 
pls APL ~— any foreground 
Automaoy @PPlication when- 
Command — ever necessary. 
Language ° 
ACL gives you 
the kind of 


power that you 
usually have to 
create for your- 
self. Such as 
event-handling, 
task scheduling 
and concurrency. And the remarkable 
ability to simulate, under program control, 
anything a human operator can do. 

Yet ACL has all the meat you need to 
actually write your application; from disk 
file handling and low-level interfacing, to 
window and menu support. 


The gle scripting 
e. 
Pull data off a mainframe, shift it into 
Lotus and print a graph—all under control 


ACL code gives you high-level control 
of your emulator and DOS applica- 
tions. All the functionality you need is 
built-in. Your code is shorter, clearer, 
easier to write and easier to maintain. 


of your ACL program. 
Without having to 
: yA 
adapt mainframe or ¥ 


out getting your 
hands dirty driv- 
ing APIs. 
Automator 
applications can \ 
address the hard- 
ware directly or call on 
BIOS and DOS services. 
They can drive custom 
software written in conven- 
tional languages. Or get any 
standard PC application to 
do their work for them. 
Automator transcends 
any one PC application and 
the specifics of particular 
APIs. So it can integrate any 
PC applications, whether 
they have APIs or not. 
Giving you a single, 
generic standard for auto- 
mation and integration. And 


The Automator 
environment. 


m@ Memory-resident text editor, runtime 
interpreter, compiler, program generator, 
interactive window and menu designer. 

@ Low memory-overhead runtimes. 

@ High-level procedural language similar 
toa modern structured BASIC, 

@ Eventdriven task scheduler. 

@ Simulate keystrokes, read and interpret 
data directly from screen, 

@ Disk file support from within ACL, 

Built-in windowing and menu support. 

@ Plus... named procedure calls, program 
and variable chaining, numeric and 
string arrays, maths operators, PEEK, 


POKE, IN, OUT... and much more. 


ppened to 


hard for you tomorrow as it 
is today... 


Slaughter 

development time. 

With Automator, a dev- 
eloper is an order of 
magnitude more produc- 
tive than the same person 
working with an API and 
a conventional language 
such as C, BASIC or 


+ Assembler. 


high-level code that is easily portable, easy 
to adapt and easy to maintain. 


Not Version One. 
With Automator, you're developing 
your own software, not beta-testing 
somebody else’s. 


The chances are, you could get your 
next PC-to-mainframe project to prototype 
in less time than it takes to read our 
comprehensive Technical Overview. 

For your free copy, return the coupon 
or call 01-847 1666/3911. 


Automator has 
been the secret 
behind successful He 
comms projects at 
over 800 major cor- 
porations worldwide 
since 1984, 

And we're com- 
mitted to keeping 
the product up-to- 
date with advancing 
technology. 

So you can be 
sure that Automator 
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AUTOMATOR 


From Direct Technology. 


will be working as 


FOR YOUR FREE TECHNICAL OVERVIEW CALL 01-847 1666/3911. 


Automator is compatible with IBM PC, XT, AT and 100% compatibles, and PS/2 model 30, 50, 60, 80. 
Most communications products, including the leading 5250, 3270 and VT100 emulators from AST, DCA (IRMA), IBM (except Workstation Program 1.0 and 1.1), Rabbit, IDEA, ITT, CXi, Techland (Blue Lynx), INS and Honeywell VIP. 
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Programming 


So you think it works? 


Jeffrey Goldberg advises on some procedures that are worth following if you want to ensure that 
bug-free software emerges from its testing phase. 


When you are preparing to launch a new 
product, with an advertising budget of 
&lm set aside, you can’t rely on just the 
programmer checking his code to ensure 
that it works the way it should do. It's just 
too expensive and too embarrassing if it 
goes wrong. Nowadays, the big software 
companies go to extraordinary lengths to 
be sure the product is as bug free as possi- 
ble before launch. Over the next few 
pages, I'll be explaining some of them. 


Bug Testing 


Once the programming team is convinced 
that the code works, the only way to find a 
bug is to let someone loose on the code 
and test it. Very simple, but what are the 
testers looking for? The answers include 
the following: 


e@ Can the program crash the machine? 


e@ Can the program destroy the screen 
image? 

e@ Does the program match the 
specification or manual? 


@ Does the program have any weird or 
unintuitive behaviour? 


e@ Can the program affect other programs? 


To help them check the code, testers usual- 
ly write test suites with a macro package 
such as SuperKey, from Borland. If you 
have a big package, such as SideKick Plus, it 
can take a couple of months to make these 
suites but, once done, it’s much easier to 
test new versions. Testers can then replay 
the macros while watching for peculiari- 
ties such as a stray character or machine 
death. 


You can easily forget bugs, particularly the 
long and involved ones, so it’s vital you 
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record them in a database. A simple data- 
base is good enough for most bugs pro- 
vided it has: 

e@ Numeric fields 

e Variable length text fields 

e Sorting on various keys 


A Report writer with sorting and searching 


Usability Testing 


While bug testing is a private experience 
between the tester and the program, usa- 
bility testing (horrible name) isa very pub- 
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Although the formal 
start to beta testing 
results in some 
celebration, the 
projectteam realise 
the hardest slog is 
yet to come. 
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lic experience. This is where you give the 
program to a person and ask them to per- 
form some set of tasks using the program. 
Typically you would film the person doing 
the task and ask the person to talk through 
what they are doing. 


For all the people on the project, usability 
testing is the most humbling of experi- 


ences. You wince as Joe Public makes a 
total hash of your menu system, deletes a 
file instead of copying it, or replies n in- 
stead of y to a question. 


Many companies miss out usability testing 
because of the time and expense of testing 
plus the modifications that result. They 
point out that usability doesn’t sell soft- 
ware but perceived features and benefits 
do. This is a short sighted view especially 
now that software moving from 
character- to graphics-based systems. Ap- 
ple, for example, has the very opposite 
view: they even have a Human Factors 
group devoted to this type of testing. 


The QA Plan 


In almost all medium to large companies 
sters are separate from the program- 
mers in a department called Quality Assur- 
ance (QA). A few programmers think QA 
people are failed programmers and don't 
treat them with the respect they deserve. 
This view is far from the truth. QA people 
are very valuable to a project team. They 
take a lot of the hassle from programmers’ 
shoulders, especially during the testing 
phases. After all, what programmer wants 
to deal with some irate beta tester with a 
corrupt disk? 


QA should be the people who determine 
whether a product ships to the customers. 
They are the vital buffer between program- 
mers who want to tweak the code forever 
and the Marketing departments who want 
to sell the product. QA should be indepen- 
dent of either of these departments, re- 
porting up another chain, of management. 


Sometimes, Marketing places so much 
pressure on QA to ship the product that 
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6. 2 days surprised even us. Yet, consider the facts from our recent 
survey. BRIEF’ significant productivity improvement means a fast 
payback to you. 


By what % did your productivity increase with BRIEF? 


99 
@ 


Assembler 


Basic 
CC 73: 
080, CS 70% 
a 
FORTRAN (I 22% 
rs 


Pascal 


Most 
used 
language 


Betore BRIEF Improvement with BRIEF 


70 % to 121 % improvement in productivity was reported 
by programmers, no matter what language they used. Try BRIEF with 
your favorite language and see how much more work you get done. 


“The payback period for 80% of the respondents was 3 to 10 days. The payback was calculated from the following 
average responses of 631 BRIEF users in a February 1988 survey. Users program 28 hours per week. 78% of this time 
is'spent with BRIEF. Average earnings per hour: $16. Productivity increases with BRIEF an average of 106%. BRIEFs 
suggested retail price is $195. 


How long did it take you to be more 


hours for productive with BRIEF than with your 
10 years ‘i 
bogey previous editor? 
experience 
3 hours for 
Shours 16+ years 
for 11-15 years programming 
programming experience 
experience 


On Da 1 master BRIEF's productivity-enhancing features. 
Most users did, no matter how many years they had programmed. 
Prove it for yourself. 
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tor, pays for itself 


BRIEF user* 


3 Reasons to Call Now 


1 Youcan immediately confirm our claim that BRIEF is easy to learn. 
One day is all you need to surpass your programming performance 
with your old editor. 


2 BRIEF works the way you work. Its reconfigurability and 300-level 
undo (not just undelete) allow you to create and use a perfect, risk-free 
programming environment. 

%  Getimmediate compilation with every major programming 
language — evenin the largest compilers —with BRIEF version 2.1 (just 
released). And, get every conceivable power-feature: flexible windowing. 
unlimited file size, unlimited number of simultaneous files, program- 
mable macro language, compiler error tracking, and dozens more 


And One More Reason... 
Every hour you delay is like throwing 32 minutes of extra productivity 
in the trash 


Only £139.95 excluding V.A.T. 


Available Ex-Stock from 
SOLUTION SYSTEMS U.K. 
28 Churchmead 
Roydon, Harlow, Essex CM19 5EA 


Telephone (027 979) 2566 Fax (027 979) 2609 
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you get a semi-debugged product. This is 
embarrassing. It means that the QA depart- 
ment have to be jugglers between the two 
departments. To solve this the QA depart- 
ment should come up with a QA plan 
which sets down on paper: 


1. How long the testing will take, with 
milestones for each stage of testing. 


2. What needs testing and how QA are 
going to test it. 


3. What equipment and resources QA re- 
quires. 


The QA department then agrees the QA 
plan with all departments concerned, who 
then make their schedules from the plan’s 
timescales. As is usual in software, these 
deadlines and milestones are optimistic. I 
had a habit of doubling the timescales 
given in the QA plan. 


Jargon 


QA departments have their own jargon, 
just like the rest of computing. For the mo- 
ment, let’s look at the jargon surrounding 
the categories of testing and types of bugs. 
There are three categories of testing: 


Alpha - when the program can just about 
stand up. 


Beta - when selected outsiders get to test 
the program. 


Gamma - just before launch. 


Some companies might divide these cate- 
gories differently or forget one or other 
categories. Usually transition from one 
category to another warrants a party at the 
local hostelry. Let's take a closer look at 
these three categories. 


Alpha Testing 

Alpha testing covers the various tests you 
do before you release the program to out- 
side testers. Often, Alpha testing is just a 
nice name for arguing over features, user 
interface or other problems, while prog- 
rammers try to get the code to think about 
functioning. Someone in the program- 
ming team usually supervises Alpha testing 
because of the jelly-like nature of software 
at that stage of the project. 


The first Alpha test is a prototype with very 
few commands working, sometimes 
termed a Scaffold Release. This is useful to 
show around the company, as proof of the 
existence of the project, but little else. Tra- 
ditionally, Scaffold Releases don’t get up- 
dated, they get scrapped. 
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It can be as long as a year before the next 
Alpha release comes. In that time 75% of 
the commands will function, all the menus 
will be in place and several design reviews 
will have taken place. QA will get a copy of 
this release. However, they won't start to 
test itas it would quickly fall apart. NOw is 
also the time to start informal usability 
tests. Usually, this just means handing it toa 
manager of a different programming or 
marketing group and asking for opinions. 


A couple of months later and 90% of the 
commands will function, though normally 
ina completely different manner to the last 
Alpha release, It’s now time to start QA test- 
ing and formal usability testing. The 
changes decided by the usability testing 
will decide how long it'll take before the 
next stage of testing starts, 
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Once the 
programming team 
is convinced thatthe 
code works, the only 

way to find a bug is 
to letsomeone 
loose on the code 
and test it. 
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Setting up a Usability Test 


Usability can test a number of things, such 
as documentation and packaging, as well as 
actual software, At an early stage, you 
should decide what you want to test. This 
varies depending on the stage of the pro- 
ject. At the late alpha stage you're testing 
just the software. At the Gamma stage or 
after launch you're testing installation, 
documentation and packaging as well as 
the software. Usability testing tries to dupli- 
cate an environment similar to the ones the 
people using the product work in. Some- 
times this can be difficult, for example 
when your market has a wide range, such 
as with a utility. Nevertheless you should 
make the room look like an office or what- 
ever, in spite of any monitoring equip- 
ment, and choose people similar to your 
target customers. 


You'll need the monitoring equipment, 
such as a video recorder or tape recorders, 


Programming 


to record everything that goes on. This 
avoids constant and inaccurate note taking 
and allows you to show what happened to 
the rest of the team. 


In real life, customers know something ab- 
out the product before buying it, so you 
should give the prospective testers a 
brochure before they come to test it. Alpha 
stage products never have any brochures 
so you should create give a two page over- 
view of the product. 


Atypical test would then involve giving the 
tester a task list to perform, and a copy of 
the product in whatever state it is. You ask 
the tester to tell you what they are doing at 
each stage. Sit with the tester while they are 
performing the test, but answer questions 
only in cases of the utmost desperation. It’s 
vital that you adhere to this even when it’s 
tempting not to, so that you don’t influence 
the test. When you run out of time or the 
tester completes the tasks, ask the tester to 
fill in a questionnaire about the product. 
After the questionnaire you should have a 
short discussion about the test. 


When all the tests are over, brief the team 
on the results and invite some of them, 
typically key managers and senior en- 
gineers, to meet the testers, This usually 
results in a lively discussion. Lastly, you 
should make a short video summarising 
the main points of the test lest anyone 
forgets what went on. 


Beta Testing 


Beta testing has a clearly defined starting 
point. Its when a copy of the new-born 
software gets sent to some external Beta 
testers. By this time QA are confident that 
the software won't cause untold grief and 
misery in the Beta Testers’ hands. 


Software companies really value beta tes- 
ters. These testers give invaluable opinions 
and have access to a different set of hard- 
ware. Inevitably the differences in hard- 
ware leads to immediate problems with 
the device drivers within a product, It also 
leads to an independent and_ voluble 
source of ideas and criticism. 


Recruiting 


How do companies get hold of beta tes- 
ters? They come from four main sources: 


e Friends of people within the software 
company 


e Voluble people on electronic con- 
ferencing systems such as Compuserve, 
BIX and CIX, or User groups. 


THE FOXBASE EFFECT 


Nothing gets through your department's workload 
faster than FoxBASE+™., Because no other database package 
has more time saving features. 

Most database manufacturers seem to be oblivious to 
the fact that companies use more than one operating 
system. 

That's why FoxBASE+ has been designed to allow 
applications to be run on more than one environment 
without time wasting program and data modification. 
Whether it’s MS DOS, Mac, UNIX/XENIX or even 386. 

FoxBASE+ even lets you enhance your applications with a 
host of special features. Like two-dimensional arrays, user 
defined functions, filtered indexes and pull-down and 
pop-up menus. 

But FoxBASE+ isn’t just great for multi environments. It’s 
great for multi users too. Without the need for a LAN Pack 
FoxBASE+ can support any number of work stations. And by 
using our Developers Pack with its additional unlimited 
runtime module you can produce as many applications as 
you like without paying exorbitant royalty fees. 

The term “user friendly” has to be the most abused 
example of computer jargon. Roughly translated it usually 
means weeks of training and a collection of mind numbing 
manuals. Now what's so friendly about that? 

FoxBASE-+ is different. It includes a number of unique 
features that enable you to get working straight away. 

FoxCentral™ is a new type of user interface. Using pull- 


down and pop-up menus you can access most database 
operations without programming! 

FoxView™ js a screen design tool that helps you create 
beautiful custom input screens. 

FoxCode™ js our new applications generator that can 
produce anything from a simple format file to a 
sophisticated application. 

Then if you want to add another dimension to your data 
(three to be precise) use FoxGraph™ the exciting new 
graphics program, 

You can even document your programs automatically 
with FoxDoc™ by simply pressing a few buttons. 

FoxBASE+ takes the hard work out of database 
management and lets you and your department get on 
with the important business of writing and using 
applications. 

So take a look at FoxBASE+ today. If you find a more 
powerful dBASE Compatible Relational Database 
Management System we'll eat our words. 

FoxBASE+ Single User, Multi user, Developers pack, 
available for MS DOS, Mac, Unix, Xenix and 386. 


FoxBASE+, FoxCentral, FoxView, FoxCode, FoxGraph and FoxDoc are trademarks of 
Fox Software Inc. Other products are trademarks of their respective holders. 


Fox Software 


Nothing Runs Like a Fox. 


Fox Software International Intech House Cam Centre Wilbury Way Hitchin Herts SG4 OAP Tel: 0462 421999 XTN 23 Fax: 0462 421318 
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e People who write in asking to testa par- 
ticular type of software product. 


@ Journalists and others within the media 
that surrounds the computer industry, 
who ask for pre-release copies in order 
to get their review published before 
anyone else. 


It’s wise to make all beta testers sign non- 
disclosure agreements, which advise them 
not to say anything about the products to 
anyone. Journalists are used to signing 
such documents in return for being shown 
unannounced software or hardware. 
These agreements should bind the person 
both before the product launch and after 
launch. This is to stop minor bugs that ha- 
vent been fixed, such as obscure compati- 
bility problems, being brought up after 
launch. 


Although the formal start to Beta testing 
results in some celebration, the Project 
team realise that the hardest slog is to 
come. From now on it’s a question of 
finishing the remaining minor features and 
getting those features working, 


Macro Test Suites 

Beta testing is the formal handover from 
developer testing to QA testing, It's now 
that QA starts making the automatic test 
suites using a macro processor. These suits 
typically come in three forms: 


1. A quick verification test. This is so that, 
for each new version, QA or the develop- 
ers can quickly check whether some new 
code has caused an unforeseen, severe 
side-effect. 


2. Arecord ofall the bugs ever recorded. 
This is to be sure that the programmer has 
fixed the bug for good. 


3. Aslow verification test. This is the suite 
that tests as much of the product as QA can 
manage to do given the time constraints. 


This last test suite attempts to test every 
menu command and shortcut using a 
minimum/maximum method. This is 
where each command is tested with: 


@ anerror below the smallest number 
e the smallest number 

e the largest number 

e anerror above the largest number 


You have to be careful using a macro pack- 
age to make the resulting macros easy to 
run. You should look to use, for example, 
first letters to choose menu items rather 
than the cursor keys. That way you won't 
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have to change the macro when someone 
rearranges the order of the menu. You 
should also try to make the macros start 
and finish at a consistent position, for ex- 
ample the DOS prompt. This means that 
the person who runs the macro in three 
months’ time doesn’t have to read the in- 
structions, Finally, most macros should 
never ask for any input from the tester, so 
that they can run unattended. This can be 
vital if you want to run a soak test on a 
particularly vulnerable area such as com- 
munications. 


Testing for some form of bugs, however, 
requires plenty of tester time and dexter- 
ity. These bugs are typically disk, printer or 
other hardware-related problems such as: 
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While bug testing is 
a private 
experience between 
the tester and the 
program, usability 
testing isavery 
public experience 
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full disks 

disk CRC errors 

floppy disks not in the drive 
printer off-line 

printer out of paper 

serial port cable knocked out 


The best way of testing these bugs is a mac- 
ro running through the test and stopping 
for some manual entry. This is so time con- 
suming that you don’t perform the com- 
plete test that often, perhaps once in the 
lifetime of the beta testing. Under DOS, 
these are the areas of most fragility so these 
tests are often segregated into small pack- 
ets of tests separate from the main test 
suite. 


Macro test suites can be very difficult to 
maintain if beta testing reveals some fatal 
flaw in the product. SuperKey and the like, 
however, allow a test suite to be put 
together fairly quickly, via a macro record- 
ing function. If you make your macros into 
small tests, as you should, it’s often cheaper 


covwolentl 


and more efficient to redo the macro when 
there are major changes in the product. 


Normal Use and 
Devious Testing 


Macro testing catches many bugs but a 
much larger proportion come from nor- 
mal use or devious testing. This is where 
people use the product every day on their 
computer or where people deliberately go 
all out to try to kill the software. It’s part of 
software folklore that demonstrating the 
program is a sure way of finding a crash 
bug. This is why normal use and devious 
testing go together: software has to tolerate 
people’s mistakes. 


Almost all the deliberate killing of the soft- 
ware goes on inside the QA department. 
They have the experience of typical prog- 
rammers’ mistakes and usually have a stash 
of warped minds as well. These warped 
testers usually try to break the software bya 
number of methods including: 


| @ filling a product up to its data limits and 


trying to add some more data 
© loading program files as data 


@ disk errors such as critical errors, disk 
full, running out of space for the swap 
file, and deleting the overlays. 


@ Byte or Word errors. These revolve 
around the infamous numbers 255 and 
65535 which seem to cause havoc to 
programs everywhere. 


Some good examples of devious tests are: 


1. Filling an editor to its maximum with 
"x" and then search and replace "x" with 


this is a silly test.” 


2. Giving the device CON: as the destina- 
tion for saving a file. 


3. Loading an EXE file into an editor and 
trying to reformat it. 


4. Keeping hold of the Ctrl-Break key at 
various times such as during disk access 
and data entry. 


The trick with devious testing is to remem- 
ber how you caused the crash or problem 
to happen. Often, it’s best to leave a macro 
recording package continually recording a 
macro so you can see your last 500 steps. 
The only problem comes if the machine 
crashes over the macro processor. 


Bug Priorities & Feedback 


By the time your beta testers are happily 
testing and your QA department happily 
producing bugs, you have a large database 
of bugs. These are not always what they 
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revolution 
continues... 


Introducing Turbo C 2.0 and Turbo Pascal 5.0: with these 
new versions of our Turbo languages, not only do you get more 
speed and more power, but a sophisticated debugging 
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environment which takes you inside your code for fast fixes 
and lets you edit, compile and link without interrupting the 


debugging session. 


¢ ¢ The new languages are hot. 
They're compatible; there's 

a debugger; there's a common user 

interface; and there's popular 


demand. 9 9 


WIL 
PC WE! 


, NOVEMBER 1988 


¢ ¢ The Turbo Debugger is a 

pleasure to use. Its ability to 
connect seamlessly with other Borland 
languages, along with its chameleon- 
like countenance — the capability to 
operate stand-alone, in virtual 80386 
mode, or remotely — should put it high 
on any programmer's shopping 


list. 9 9 


RICK GRAHAM, TOM THOMPSON 
BYTE, OCTOBER 1988 


¢ (4 Turbo C 2.0 is an impressive 
product. Borland is 

demonstrating that it intends to 

continue blazing new trails for 

C programmer productivity, 9 9 


RICHARD HALE-SHAW 
PC MAGAZINE, SEPTEMBER 1988 


¢ ¢ Even on a brief acquaintance 


Turbo Debugger is clearly the 
best program of its type that I've 


seen, 9 9 


WILL WATTS 
-EXE, NOVEMBER 1988 


6 ¢ Turbo C2.0 and Turbo 
Pascal 5.0 are outstanding 
programming tools that combine the 
ease of use a novice requires with the 
sophistication a professional 


demands, 9 9 


GIOVANNI PERRONE 
PC WEEK, OCTOBER 1988 


¢ ¢ As with Borland’s other 
language products the Turbo 
Assembler runs like grease lightning. 
It is also well documented. 9 9 


DAVID CHALMER 
INFOWORLD, SEPTEMBER 1988 


~ Turbo Debugger and Turbo Assembler are packaged together — RRP £129.95 plus VAT 
— Turbo Pascal 5.0 and Turbo C 2.0 are sold separately - RRP £99.95 plus VAT each 


— Turbo Pascal Professional and Turbo C Professional (include relevant compiler and 
Turbo Assembler/Debugger) - RRP £199.95 plus VAT each 


For the IBM PS/2 and the IBM family of personal computers and all 100% compatibles. PC DOS (MS DOS) 2.0 


or later, 256K minimum. 


All Borland products are trademarks, or registered trademarks of Borland International. Other brand and. 
product names are trademarks or registered trademarks of their respective holders. Copyright © 1988 


Borland International, Inc. 


Introducing Turbo Assembler & Debugger: 
with remote debugging, EMS support and 386 
virtual mode, there is no limit to the type and 
size of program you can debug. The Assembler 
is fully MASM compatible, 4.0, 5.0 and 5.1. 
With significant new extensions, and full 386 
support, it lets you write the tightest, fastest 
code ever, 
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Borland International (UK) Ltd, 8 Pavilions, Ruscombe Business Park, 
‘Twyford, Berkshire RG10 9NN. 


For a copy of our language brochure, fill in the coupon. 
(Or attach your business card) 
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seem, for some bugs will eventually turn 
out to be suggestions and others of an in- 
significant nature. You'll therefore need 
some form of system to assign the bugs 
priorities and categories. These are subjec- 
tive systems so let me suggest one which 
you can take or leave as you please. 


Divide all bugs or suggestions into 5 priori- 
ties from level 0 at the top to level 4 at the 
bottom. 


Level 0 These are bugs that stop ship- 
ment of the product. These can only occur 
during Gamma testing or after the product 
goes into the great, wide world. These are 
very severe bugs and one prays that a pro- 
duct has none. A typical level 0 bug is an 
incompatibility with a widely used piece of 
hardware such as a Taiwanese Hercules 
clone. 


Level 1 Any bug that crashes the machine 
or destroys your carefully crafted video 
display. Any incompatibility with some 
widely used hardware that we're supposed 
to support. By the time of shipment there 
should be no more than 4 of these, all of 
which are very unlikely to occur toa power 
user, 


Level 2. Any bug that is a deviation from 
the manual, specification or style of the 
product. An incompatibility with a less 
widely used piece of hardware that we 
should support. 


Level 3 Any bug that is a minor deviation 
from the manual, specification or style of 
the product. Any bug that causes a problem 
that you can avoid with an unusual method 
of performing the function. These bugs 
verge on being suggestions, 


Level 4 Suggestions and_ insignificant 
problems. 


Here are some bugs that cropped up in a 
text editor, and the level that we applied to 
each, 


1. Search gives a message "Item not 
found,” but Search and Replace does not 
give the message when it finds nothing to 
replace. Both leave the cursor at the end of 
the file. 


Assigned: Level 3. It's clear what has hap- 
pened and the bug is a minor deviation. 


2. When exiting the editor from 43 line 
mode it fails to leave DOS in the correct 
state. You need to type CLS to recover. 


Assigned: Level 1. Video problem that a 
naive user would think of as a severe crash. 
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3. When typing in the editor, altering the 
margins to under 40 causes automatic re- 
formatting to insert double spaces at the 
old line breaks. 


Assigned: Level 2. No easy work around but 
nota major bug. 


Now that you have a priority scheme it’s 
much easier to decide what bugs you are 
going to fix and what you leave for a rainy 
day, 


Latter Stages of Beta Testing 


It's three months before launch and it’s 
sunny outside. The software is getting 
more stable by the day, the manual is in its 
final review and marketing have decided 
the brochures, It’s the point of no return. 
It’s two and a half months to go. You have 
decided that, from now until launch, you'll 
only fix level 1 and 2 bugs. These will still 
give the programmers a steady stream of 


DA 
Byte or word errors 
revolve around the 
infamous numbers 

255 and 65535. 
These seem to cause 
havoc to programs 
everywhere. 
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te but they can manage the flow, By two 
months before launch, you should be 
down to only fixing two or three level 1 
bugs per week. The manuals are at the 
printers. Hopefully in the fourth or fifth 
week before launch there are no Level 1 
bugs. You're just about ready to launch. 


Gamma Testing 

Picture the scene. You have sent 10000 
copies of your new, wonderful, software to 
your distributors only to find it’s incom- 
patible with a popular video card. The dis- 
tributors start selling the software in large 
numbers. 


What went wrong? Answer: You should 
have run a Gamma test before distributing 
the software. This is where you send 1000 
customers a free or cut-price copy of the 
shipping product. You promise them an 
update if the shipping version differs from 
the Gamma version. 


Programming 


Sending out 1000 copies of a product for 
free costs a lot of money, perhaps £10000. 
It’s cheap, however, compared to the bad 
publicity and customer dissatisfaction 
from a serious problem with your soft- 
ware. 


Gamma testing should take three weeks. 
One week to produce the shipping version 
and to allow the Gamma testers time to 
receive and install the software, and two 
weeks for testing. The major problem of 
Gamma testing is quick feedback to the QA 
and programming team. The only way to 
do this is via electronic mail and con- 
ferencing systems by setting up a closed 
area or special mailbox for Gamma com- 
ments, Gamma testers, therefore, need an 
electronic mail account so you often re- 
cruit them from a conferencing system 
such as Compuserve or CIX. 


Technical Support handles all Gamma 
comments in the normal way. This gives 
Technical Support training to cope with 
the questions and provides a filter so that 
QA don't need to scan all the messages. 
Technical Support then send all bugs to QA 
and also any serious bugs to the program- 
mers. This way the project team can quick- 
ly find the problem, and the solution de- 
vised for evaluation by the Gamma Crisis 
Committee. The Crisis | Committee 
shouldn't have to meet but it always seems 
to during Gamma testing. The people on 
the Committee are the QA person re- 
sponsible, the leader of the Programming 
Team, the head of Engineering and the 
head of Marketing. They have to assess the 
risk of fixing the bug with the consequent 
delay, against the risk of leaving the bug for 
subsequent discovery. Often the decision 
is luck rather than judgement but the Com- 
mittee should err on the side of caution. 
When the Committee decide that a bug is 
serious enough to stop shipment, it’s 
termed a priority 0 bug. 


Launch 


You've come through the ardours of Alpha, 
Beta and Gamma testing. The software has 
few bugs. The shops along Tottenham 
Court Road stock your work ofartand peo- 
ple, lo and behold, are buying it. So what 
do you do for an encore? Do some more 
usability testing and start making Version 2. 


(EXE) 


Jeffrey Goldberg was heavily involved in 


the development of SideKick, and was part 
of Borland’s SideKick Plus and SideKick for 
PM teams. You can contact him on CIX as 
Cricket or MCI as JGoldberg. 


The Number One Source Code Control System. 
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The POLYTRON Version Control System (PVCS) 
simplifies and automates Configuration Manage- 
ment so programmers and managers can effectively 
control the revisions and versions of source code. 
PVCS is the most widely used change control 
product and is used by the leading software, 
aerospace, manufacturing and service companies. 


“In terms of features, PVCS pro- 
vides everything necessary to a 
large multi-programmer project — 
more than any other package 
reviewed. No restrictions are placed 
in the development environment 
and all aspects of operation can be 
customized for specific project 
needs,” 

PC Tech Journal 

September 1987 


Unmatched Flexibility 


© Storage & Retrieval of Multiple Revisions of Source Code 
© Maintenance of a Complete History of Changes 

* Control of Separate Lines of Development (Branching) 
© Resolution of Access Conflicts 

© Optional Merging of Simultaneous Changes 

© Release and Configuration Control 

¢ Project Activity Reports 

© Management Reports 

© Command or Menu Interface 


Project Control 


PVCS maintains individual archieves of all project 
components in your system — source code 
modules, data files, documentation and even ob- 
ject code libraries. These “source documents” can 
be written in any language or multiple languages. 


Fast Retrieval of Revisions 


PVCS uses “reverse delta storage” which saves disk 
space and speeds retrieval of versions of any file in 
the project database. A delta is the set of differences 
between any revision and the previous revision. 
PVCS can rapidly recreate complete versions of any 
file whether it is the most recent revision of a 
module or the original version of the entire project. 
Differences are automatically detected and stored. 


A Practical Necessity for LANs 


While important for single-programmer projects, 
PVCS is absolutely essential for multiple-program- 
mer projects and LAN-based development efforts. 
Ina LAN environment, source code files are simply 
too easy to change. Because any change to any file 
can have major ramifications, coordinating and 
keeping a record of changes is critical. Project 
leaders can determine, on a module-by-module 
basis, which programmers can access or modify 


Once you standardize on PVCS, the archives, 
used to track and monitor changes are inter- 
changeable between any PVCS product. 


Personal PVCS — Offers most of the power and 
flexibility of Corporate PVCS, but excludes the 
features necessary for multiple-programmer 
projects. 


Corporate PVCS — Offers additional features to 
maintain source code of very large and complex 
projects that may involve multiple programmers. 
Includes multi-level branching to effectively main- 
tain code when programs evolve on multiple 
paths. 


Network PVCS — Extends Corporate PVCS for 
use on Networks. File locking and security levels 
can be tailored for each project. 


PVCS for VAX systems — Requires VMS. Uses 
the same interface and archive format as MS- 
DOS version. Supports branching and offers file 
locking and other security features for multiple- 
programmer projects. 


source files, libraries, object code and other files. 
The levels of security can be tailored to meet the 
needs of nearly every project. PVCS works on all 
major LANs including 3Com, Novell and the IBM 
Token Ring Network. 


“PVCS has helped us maintain nearly 
, 90 programs and utilities. Without it 

we would not have the quality of our 

upcoming release of NetWare.” 


Jonathan Richey 
/ Manager, NetWare Utilities 
~ Novell 


Adopt PVCS on Your Existing Projects 


You can obtain the benefits for your current pro- 
ject without disrupting development, regardless of 
how long your project has been under way. You can 
build PVCS archives from revisions stored in your 
present files or simply adopt PVCS from the cur- 
rent date. 


PolyMake Reads PVCS Logfile Format 


PolyMake, the leading Make utility, understands 
the structure of PVCS logfiles and is able to correctly 
determine the date and time of any revision. This 
prevents unnecessary operations that occur when 
the date and time of the complete project archive 
itself is used as with other make utilities. 
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$447"* 
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Training 


The QA Way 


As OS/2 and PM begin to catch on, how best to retrain programmers wedded to the ways of DOS? 
Shut them in a cupboard with a pile of books, or dispatch them on a course? There are no suitable 
cupboards in the .EXE offices, so Will Watts went to sample OA’s five day OS/2 PM course. 


Monday. 

Cirencester is a small market town in the 
middle of the Cotswolds, about 100 miles 
from London down the M4. Most of the 
buildings in Cirencester score nines and 
tens for their architecture; but even in this 
auspicious setting, the QA building itself is 
distinctive, QA courses are held in the 
Victorian mock-medieval castle _ fully 
equipped with stone walls, slit windows, 
towers and turrets. 


My course, ‘OS/2 Presentation Manager 
Programming’, began at 10 o'clock sharp 
on the Monday. Thus it was in full swing by 
the time I sneaked into the classroom at 
10:40. am. The other eight students stopped 
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taking notes and looked round. Steve 
Jones, our lecturer for the duration, looked 
up from his overhead projector. ‘Hello’, he 
said, ‘you must be that journalist bloke.’ | 
was late, I had yet to sit down, and already 
my cover was blown. Things were not 
going well. 


As it turned out, my tardiness was no dis- 
advantage. QA’s course begins with a 
general review of OS/2 and PM principles: 
80286 architecture, protected mode, multi- 
tasking and the philosophy of WIMP en- 
vironments. Since I had taken the precau- 
tion of swotting up all these things the 
week before, I was able to sit back and take 
a good look around the room. It was the 


best-equipped classroom for software in- 
struction that I have seen. At the back there 
was an easel-mounted whiteboard. To the 
right it was flanked by the overhead projec- 
tor screen, to the left by a parabolic televi- 
sion projector screen. The latter displayed 
the VGA-quality output of Steve's PS/2 Mod- 
el 80. Us students had no cause to be 
jealous of Teacher's gear, however. Be- 
neath the desk in front of us, we each had 
our very own Model 80, Naturally, there 
were colour monitors and mice to go with 
them. The three lucky chaps sitting at the 
ends of the rows had their own dot matrix 
printers. All the machines had a Microsoft 
SDK version of OS/2 V1.1 installed, and 
were set to boot up to the Presentation 


C-SCAPE save 40%-80% 


development time in C programming 
and enjoy doing it 


4 
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Elegant screens — dynamic 
windows — fast menus — 
validated data entry — cross- 
referenced ‘Help’ screens — 
they can all be yours using the 
advanced C-scape Interface 
Management System. 


The function building toolkit makes it easy to create functions for developing your own look 
and feel for your function library or modifying existing ones. 


Whatever the application, C-scape saves loads of development time — and it’s a joy to use, 
too — with.an extensive set of high-level functions included. 


Utilise C-scape’s ‘Look and Feel’ Screen Design and the screens and forms which you 
create are automatically turned into code or binary files callable at run time. Even ASCII 
based screens are converted to ‘C’. 


Power, flexibility, leverage and dependability, all are there to help you create, maintain and 
port the most difficult applications — in text or graphics modes. 


C-scape runs under MS-DOS, OS/2, UNIX, XENIX, VMS, Apollo, Sun and others. 
The complete library source code is 


available at no extra cost. ucts from 

Systemstar provides nationwide support, (a?) 

consultancy, systems analysis, design and P VCTENMCTA N | TN 
training. VUIULLVWIVir Wt Low my 


To get started or for further advice and THE DATABASE EXPERTS 


information about C-scape, other C Tools 1-3 Parliament Square, Hertford. SG14 1EX 
and services, contact Systemstar. Telephone: 0992 500919 Fax: 0992 554261 
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Manager screen. There was going to be no 
queueing for a turn atthe keypunch on this 
course. 


Everybody cruised through the introduc- 
tory stuff without. difficulty. In the after- 
noon, the going got tougher. Steve covered 
‘Writing an application’, 


Microsoft Windows programmers will find 
the structure of PM applications old hat, 
but to the uninitiated it is distinctly myste- 
rious. Once your program has done a little 
initialisation (told PM that it , set up 
an input buffer, specified the windows that 
it needs), the code enters this input/ 
process loop: 


while (WinGetMsg(hAB, &mymsg, 
NULL, 0, 0) != FALSE) 
WinDispatchMsg(hAB, @mymsg); 


The ‘message’, obtained by WinGetMsg() 
and stored in mymsg, describes some 
event which has taken place in the system: 
he moving of the mouse, the pressing of a 
key. The application returns control 
straight back to the PM kernel (via the Win- 
Dispatch Msg() routine), without so much 
as sniffing at the data. When the program is 
hut down, WinGetMsg() returns TRUE 


a 


treat, the remaining code is allowed to re- 
lease all the resources that it requested in 
the initialisation phase before terminating. 
If you are used to writing programs that 
take what they want and brook no argu- 
ments, this ‘lie back and think of England’ 
style of programming may cause culture 
shock. 


My first program 


By the evening, Steve considered us ready 
to try to write our first PM program. We 
were to write the necessary code (in C) to 
open an empty standard window (a ‘stan- 
dard’ window is one which has special bor- 
ders which allow the operator to move it, 
change its size and various other goodies. 
The PM kernel supplies all these features 
without extra work by the programmer). 
We were not invited to attempt to place any 
text within our window: ‘Hello World!’ is 
too difficult for the PM novice. 


To help us to do this, QA had provided a set 
of skeleton files on the hard disks of our 
PS/2s. These contained all the #INCLUDE, 
#DEFINE and global variables required to 
do the course exercises (designated ‘labs’ 
in QA-speak), and helpful comments like 


/* Now get your message queue — don’t 
forget to check for the return result. */ 
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and we escape the while loop. As a special. 


Some of my co-pupils were Windows prog- 
rammers: they had finished the program 
and were down the pub in less time than it 
takes to format a 360 KB floppy disk. Unfor- 
tunately my program was written to abort if 
the message queue was successfully 
obtained (the result of staring bleary-eyed 
at... 


if ((myqueue = 
WinCreateMsg-Queue(hAB, NULL)) 
!= NULL) 
Doskixit( EXIT-PROCESS, 1 ); 


and coming to the wrong conclusion about 
what it might do). By seven o'clock there 
were only two of us left, and I was getting 
hungry. Finally, I gave in and asked Steve 
for help. He identified the mistake without 
so much as a smirk, and threw in a tip that 
all OS/2 programmers might bear in mind. 


SAA \ 
The effectis 
reminiscent of the 
headquarters ofa 
Bond villain -—one 
half expects to 
encounter an 
aquarium filled 
with piranhas 

around the corner 
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OS/2 V1.0 API functions (such as the Dos... 
functions) return zero if successful. Func- 
tions that make up the PM API return a 
handle if successful, or zero if there és a 
problem, This was done to prevent Win- 
dows programmers from rioting, 


I trooped off to find my hotel, reflecting 
that for all the time spent on it, our Brave 
New Operating System suffers from the 
same type of design compromises as does 
good old CP/M-based MS-DOS. To bed, 
and multi-threaded dreams. 


Tuesday. 

For each window that you create in a PM 
application, you must write a ‘nursemaid’ 
function to look after it. When something 
happens to the window (such as an over- 
lapping window messing its display, or the 
mouse pointer wandering across its bor- 
ders), this routine gets called to put things 
in order. The function may ignore informa- 


Training 


tion if it chooses. An application written to 
be controlled entirely by mouse would 
ignore all incoming keystrokes. Unused 
messages are simply passed to the kernel 
routine WinDefWindowProc(), which 
performs default processing. 


A parameter passed to the nursemaid func- 
tion — the message number — identifies the 
event which caused it. The natural way to 
code such a function, known as a window 
procedure, is as a giant ‘switch’ statement 
based on the message number. All window 
procedures look the same. This is a great 
aid to doing mundane things like writing 
re-usable code, or understanding some- 
body else’s efforts. The benefits of PM ex- 
tend beyond pretty graphics. 


Here is something that surprised me: there 
is minimal use of pre-emptive multitasking 
within PM. Since it is necessary to enforce 
sequential processing of messages, a single 
thread calls in turn the window proce- 
dures ofall active applications. Ifa window 
procedure fails to process its messages 
quickly, it holds up the whole of PM. This 
situation is familiar to the Windows prog- 
rammer, who faces a grim choice, He can 
hog the CPU until his task is complete, or 
break it up into smaller chunks and use 
timer messages to achieve non-preemptive 
multitasking. The PM programmer has 
another option. Ifan operation looks like it 
might take longer than 100 ms, he can use 
DosCreateThread() to create another 
process to do the heavy duty stuff. Mean- 
while the PM kernel is left free to digest 
more messages. System response should 
remain crisp even while the word proces- 
sor is saving its files, and the spreadsheet is 
recalculating its cells. 


Mid-morning, and we had reached the 
point of being able to put some text in our 
window using function GpiCharString- 
A\(). Like their Windows cousins, PM func- 
tions suffer from terminally non-snappy 
names. (I pass on the romantic, if improb- 
able, theory that an early Windows desig- 
ner misread the C compiler manual ‘func- 
tion identifiers contain at most 32 charac- 
ters’ as. ‘function identifiers contain at /east 
32 characters’), The additional safeguards 
these names provide are applaudable, as is 
the consequent clarity of the code. Memor- 
ising the identifiers and typing them in cor- 
rectly, however, remains a pain in the neck. 
Relief is available from a Microsoft pro- 
tected mode program called QuickHelp, 
shipped with the SDK. You install it in an 
OS/2 character mode session, and it sup- 
plies complete cross-referenced docu- 
mentation to the OS/2 API. There is a de- 
tailed description of each function, com- 
plete with argument list, an explanation of 
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its purpose and use, related functions etc. 
You were supposed to be able to set it up 
so that it could be called up with a hotkey, 
and paste text Sidekick-like from the docu- 
mentation into a C file. Our copy of Quick- 
Help seemed incomplete, and I was unable 
to get this feature to work. Even if it had, I 
wonder if it would have worked with real 
mode Wordstar. 


Hungarian influence 


Steve introduced us to another identifier 
naming practice that has Windows origins: 
Hungarian notation. This is the system by 
which variables are given names where the 
initial lowercase letters denote the vari- 
able’s type. Thus usLetterCount is of type 
unsigned short, relWhite is of (user de- 
fined) type RECTL. This system improves 
legibility and also helps make it more diffi- 
cult to mis-assign a four byte value to a two 
byte variable, There are two explanations 
why this system is called ‘Hungarian Nota- 
tion’; that it is named ‘in honour of the 
legendary Microsoft programmer Charles 
Simonyi’ (theory by C Petzold, Microsoft); 
or ‘because it makes variable names look 
Hungarian’ (S Jones, QA Training). 


Another dollop of theory in the afternoon 
made us knowledgeable in the ways of the 
Resource Compiler. This piece of software 
lets you construct such things as drop- 
down menus without having to write any C 
code. Instead, all you have to do is master a 
new language, generate a suitable .RC code 
files, cross reference constants with your C 
source (which is, of course, in another 
file), invoke an unreliable compiler to pro- 
duce a .RES file and, finally, invoke the 
same compiler again to bind it to the EXE 
file. Using the MAKE facility lightens a little 


the burden of doing this. It makes the pro- 
cess no more difficult than, say, creating a 
program from a mixture of interpretive 
BASIC and COBOL. 


The ‘lab’ for the evening was to add a drop- 
down menu to our application, When an 
item from the menu was selected, we had 
to print it in our window. This took me 
until 7:30 pm to finish (we had to finish 
each exercise, as it formed the starting 
point for the next one). The admirable Mr 
Jones remained on duty the whole time, 
ever ready to answer more of my ques- 
tions. In the past, he said, students some- 
times laboured on until 10:00 pm; but he 
was afraid that he was going to have to ask 
us to leave at eight o'clock. Oh, by the way: 
we were running a little behind with the 
material: could we please start half an hour 
early for the rest of the course? 


Wednesday. 
larrived on the dot of twelve minutes late. 


It still seemed weird to be learning about 
computers in a castle, The only thing that 
the complex lacked was a moat and draw- 
bridge, to be hauled up in the event of an 
attack by The Instruction Set. By contrast, 
QA had renovated the interior of the build- 
ing with spanking new state-of-the-art fit- 
tings. Heavy plate glass doors, secured with 
an electronic keypad lock, kept wandering 
tourists at bay. Stone floors had been con- 
cealed beneath soft clean carpets. Discreet 
concealed spotlights picked out stone lin- 
tels and tasteful rubber plants. The effect 
was strongly reminiscent of the secret 
headquarters of a Bond villain — one half 
expected to encounter a giant aquarium 
filled with ravenous piranhas around the 
next corner. 


© QA TRAINING 


Sources of Presentation Manager Events 
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An example of the notes provided by QA. The visual style limits the value of the 
notes as reference material. 
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The lesson for the day was the secret life of 
the window. All windows are family. The 
great progenitor, from which all lesser 
windows are descended, is the Desktop 
window itself ie the blank bit that sur- 
rounds all windows. First generation win- 
dows may produce yet more junior win- 
dows. Parents are very possessive of their 
offspring, and discipline is strict. No child 
may roam outside the limits of its parent. 
However, some privileges are granted. A 
child window has a higher priority than its 
parent, and it may have borders of its own. 
Typically, child windows are used to divide 
main windows into different functional 
areas, A draw/sketch application, for exam- 
ple, might divide its main window between 
three children: a colour palette, a selection 
of line types and the drawing area itself. 
These in turn could be further sub-divided 
into yet more childish windows, such as 
the colour-filled rectangles that make up 
the palette. In the words of Mr Jones, ‘Any- 
thing that looks like a window probably és a 
window.” 


We added a child window to our applica- 
tion, with a display of the current time tick- 
ing away in it. It turns out that by the end of 
the course our application should have de- 
veloped into a text editor. A text editor with 
a clock? It seemed about as sensible as a 
word processor that uses Ctrl-KD to exit. 


I was using Wordstar to do my work. QA 
provides a selection of editors, of which 
the voguish Brief was the most popular 
with our group. Nearly all these editors 
worked only in real mode. The edit- 
compile-test cycle was quite arduous, in- 
volving much Alt-Esc toggling between OS/ 
2 sessions. MAKEing our applications, even 
with the pixie amounts of code involved 
and with PS/2 Model 80s, took significant 
amounts of time. Debugging was done 
with the protected mode version of Code- 
View. This program displayed one particu- 
larly unpleasant feature. If for some reason 
you quit CodeView before the application 
had terminated, then PM failed to remove 
the ‘corpse’ window and ground to a sticky 
halt. The only cure was a re-boot. I found 
the application-isolating properties of OS/ 
2 something of a disappointment. I seemed 
to be re-booting the machine just as often 
as when programming under MS-DOS. 
However, this probably reflected the 
primitive state of the software; and I admit 
to being impressed by the speedy detec- 
tion of programs with awry pointers. 


Problems with CodeView 


I encountered another unpleasant phe- 
nomenon concerning CodeView. I had just 
traced a bug, and pressed Alt-Esc to toggle 
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to the DOS box — without quitting Code- 
View. When WordStar came up, it display- 
ed my source file as empty! Quitting both 
applications, then restarting the word pro- 
cessor restored my file, if not my pulse. 
The consequences of mixing MS-DOS and 
protected mode applications are not al- 
ways obvious. 


Thursday. 

Input to PM applications is often via dia- 
logue boxes (or dialog boxes if your spell- 
ing is uncolored by national prejudice). 
These are little windows (but not children) 
which spring up when an application 
needs to know something specific. They 
evaporate as soon as the answer is known. 
We had to write such a box to obtain an 
input filename for our text editor applica- 
tion. 


By now, after over three days of lecture and 
labs, I have to admit that I was having some 
difficulty in concentrating, especially to- 
wards the end of each session. My fellow 
students were not helping. There are some 
important disadvantages of working in a 
classroom where everybody has a colour 
PC and a selection of attractive graphics 
programs to play with. While Steve lec- 
tured over his dull monochrome overhead 
projector slides, all round the room stu- 
dents succumbed to the temptation of fool- 
ing around. If my understanding of dia- 
log(ue) boxes is less than perfect, then I 
suggest that it might be something to do 
with the discovery, by one of the chaps in 
the front row, ofa program that animated a 
rotating wire frame cube. Meanwhile the 
student to my left was using a paint type 
program to draw a toy soldier, Someone 
else was fiddling with a utility called the 
control panel. This lets you substitute the 
pastel colours which PM normally uses 
with lurid pinks and greens... I'm sorry, 
Steve, what was that about System nodal 
thingies? 


Lunchtime came as an enormous relief. 
The QA castle itself does not operate mass 
catering facilities, so the courses are 
assigned to various local hostelries. We 
trooped off to The Slug and Lettuce, five 
minutes walk away in the centre of Cir- 
encester. The inn was chiefly remarkable 
for its name, and its attempt to establish a 
new record for the price of a bottle of New- 
castle Brown Ale. The food was passable, 
although our token vegetarian found his 
choice very limited. In such company 
(which included three IBMers, a man from 
the JET nuclear fusion laboratory and a re- 
markably intelligent chap from ICL who 
thought that .EXE was wonderful) there 
was a lot of shop talk. Steve entertained us 
with stories of his distant past, like the soft- 
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ware house that required its programmers 
to document their efforts with rhyming 
comments: 


usCurrentLine = 0; 


/* Start usCurrentLine at. 
‘nought’ 
(And not row ‘one’ as perh: aS 
you thought) */ 


value 


After lunch we covered fonts and printing. 
The latter must be done via the PM spooler, 
and, thanks to the degree of versatility that 
the system offers, is amazingly difficult to 
achieve. There seem to be dozens of steps 
to be carried out before you get to print 
anything (get printer name, get printer 
driver, get device context, associate printer 
with ie space and so on). 
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If — quilt CodeView 
before the 
application had 
terminated, then PM 
failed to remove the 
‘corpse’ hha 
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During a coffee break, | eine one of our 
group staring wistfully through the glass 
panel into a room where they were doing 
the basic C course. ‘Wouldn't it be nice to 
pop in there for a quick sneer?’ he whis- 
pered. By this time [ had fallen hopelessly 
behind with the labs. By now, we were sup- 
posed to be able to load and display an 
ASCII file. With my effort, you could not yet 
select the input filename. 


Friday. 

The last day! The end of term! Steve lec- 
tured hard through most of the morning, 
in deference to those who had planes to 
catch that evening. We raced through 
Graphics Presentation Space, the Clip- 
board, communication between tasks, OS/ 
2 kernel functions and PM exception hand- 
ling at breakneck, The thing | remember 
chiefly out of this was the vast quantity and 
diversity of graphics functions. If you 
wished to recreate the emblem of the Acid 
House music movement, chances are that 
somewhere in the API you would find a 
function GpiWriteSmileyFaceAt( ). 


Then came the end. We were all issued 
with a ‘Certificate of Achievement, printed 
with our name, the course title, the date 
and a facsimile of Jim Watt's signature (he 
is the MD of QA). There was no graduation 


ath 


ceremony. [asked Steve, ‘Under what cir- 
cumstances would you of award this cer- 
tificate?’ He rubbed his chin thoughtfully. ‘I 
suppose we wouldn't award it if you didn’t 
turn up. It's only to go on your CV. Lalways 
tell people to ask for a &12,000 pay rise as 
soon as they get back. With all this new 
knowledge, you are worth a lot more.” My 
fellow pupils were so busy contemplating 
their pay-rise applications that some of 
them omitted to write down Steve's phone 
number (‘Ifyou need help with a program, 
just phone me: chances are I will have 
solved it before’), or to take disk copies of a 
suite of PM demo programs. 


Conclusion 


course did not transform me in one 
week into a competent PM programmer: 
only long term experience (if anything) 
can achieve this. What it did do was to teach 
me about as much as it is possible to learn 
about PM in a single week. Presentation 
Manager has a ‘steep learning curve’ = ie 
it’s quite difficult. The course is not for the 
faint-hearted: you have to put a lot of effort 
into it in order to get the best out of it. 


My biggest technical criticism of the course 
concerns the notes, Steve lectured from a 
set of laser-printed OHP slides. We were 
presented with our own copy of these 
slides in a smart QA livery A4 ring-bound 
file. There was a space underneath each 
‘slide’ for our own comments. The slides 
are sparse, and designed for immediate 
visual impact. Steve nearly always had 
more to say about them than could be writ- 
ten down in the space provided. In any 
case we never had enough time to write it 
down. It would be better if QA provided a 
fuller set of notes. These could be arranged 
in the same topic order as the original lec- 
ture slides, but with complete explanations 
where the current ones skimp. 


For the rest, the course was given by a 
teacher who had depth of knowledge of his 
subject (acquired from ordinary program- 
ming work done when not teaching) and 
the ability to communicate it. The standard 
of equipment was superb. There is cheap- 
er computer instruction available than that 
offered by QA, but you would be hard 
pressed to get anything slicker or more up- 
to-date than which is offered in a castle, in 
Cirencester. (EXE) 


Will Watts went on a course entitled ‘OS/2 
Presentation Manager Programming, 
which costs £820 + VAT. QA Training offer 
a wide selection of PC-based courses, in- 
cluding language training, Windows and 
other OS/2 courses. For details contact QA 
on 0285 655888. 


About that application backlog... 


PCL (Personal Computer Language) will shorten your development cycle and get optimal performance out of PCs and PS2s. 
PCL is a smart language with a rich function set. It offers more programming power than BASIC, PASCAL or C and is easier 
to use and learn. 


PCL is a high performance interpreter. It combines rapid program development with execution times which outpace most 
compilers. Prototype your application and refine it interactively. Make PCL RAM-resident and using your favourite editor, 
hotkey between development and testing. And you can display the contents of any variable or file, try out any PCL statement 
or call any procedure in your program from the PCL command line. : 


PCL is a well structured language. So you can write programs you'll still understand six months later. There are no reserved 
words, no cryptic symbols. If you have struggled with C you'll appreciate that. 


PCL is used in 26 countries by banks, major companies, government departments, hospitals, universities, engineers, doctors, 
accountants and software developers. 


Some key features of PCL : 


Benchmarks on a PS2 80/71 : 


a Sophisticated windows, boxes, frames 
and menues. Save and restore window Turbo Turbo Quick 
coordinates as well as contents. Pascal 4} C1.5 C51 C51 PCL 3.0 
Unlimited number of windows. Paint and BYTE Magazine 6.65 5.15 10.22 9.78 4.60 
redraw pop-up windows with ease. FLOAT benchmark 
™ Extremely fast screen displays. With 80387: 0.39 0.49 0.49 0.49 0.38 
™ Array arithmetic. Built-in sort for eoavert oppo weg 2.48 11.87 14.66 13.78 3.35 
text and numeric arrays. Arrays can use With 80387: 2.69 2.47 7.52 731 1.43 
all available memory (to DOS limit). . z : 
‘ F Convert 10000 char. 7.14 9.51 14.17 13.29 2.41 
™@ Extended text functions for searching, strings to decimals 
translating, verifying, parsing etc. With 80387: 3.13 4.50 6.53 6.49 1.37 
a Decimal arithmetic and full scientific Sort array of 20000 
function set with 16 digits precision. random integers with 4.61 4.84 4.83 0.61 
DATE, HEX and BINARY arithmetic. built-in SOR 
Automatic 80x87 support. Sort array of 5000 
a Powerful file handling and disk feneomceonae with 13.90 22.62 15.43 0.66 
management. Switch between sequential built-in SOR 
and direct access at any time. Record With 80387: 1.87 2.75 2.09 0.66 
and file locking for networking. Fast Sort array of 5000 
ASCII and binary file modes. random 8 byte strings - 2.14 2.25 2.25 0.94 
‘ with built-in SORT 
a Dynamic record structures - fields can — 
be added, deleted or reordered. Sequential write, 31.4 31.0 31.5 31.0 10.2 
‘ " 10000 x90 byte records 
@ ~~“ Full DOS interface for running other 5 lalioea ats ane ate ars AG 
icati issui Dos P equential read, : i : f p 
applications or issuing any command. 70000 x90 byte records 


™@ User defined background tasking 
while programs wait for keyboard input. 


@ Built-in RS232 drivers for fully buffered 
interrupt driven communications at any 
baud rate from 2 - 19200. 


a Supports the international character a 
set and the IBM graphics characters, 
but not pixel graphics which are 
incompatible with fast text display. 


a Supports almost all standard INTEL a 
assembler mnemonics to allow low level 
access to ports, interrupts, memory. 


™ PCL canbe made RAM-resident and called 
up from anywhere with two keystrokes. 
Write your own resident applications or 
utilities. 


The timings are in seconds and they were all performed under identical conditions 
onthe same machine under PC DOS 3.3 


PCL needs to interpret a program only on the first 
pass, it keeps the machine code generated in memory 
and reuses it. In PCL 3.0 you can now save that 
machine code in a file and re-run it directly at any time. 


With PCL’s EXECUTE function your program can call 
the interpreter as a subroutine and execute source 
code immediately. This is useful for building 
intelligent self-modifying programs like Expert 
Systems, dynamic data dictionaries, spreadsheets, 
calculators etc. 


The diskette is not copy protected. It includes 

many sample PCL programs, a cross-referencer and 
other utilities and a licence-free runtime module. 
The 255 page manual covers all aspects of PCL 
programming and has an extensive index. 


PCL 3.0 comes on 5.25" or 3.5" diskettes. Please 
specify. It will run on any PC/XT/AT/PS2 or 
compatible under PC DOS or MS DOS version 2.1 or 
later. PCL OS/2 will be released in December. 


Become more productive - order PCL 3.0 from Calend for £195 + VAT. Upgrade from 
previous versions for £50. Dispatched within 24 hours. Why not telephone now ! 


| CIRCLE NO 261] 
CALEND 
P.O. BOX 94 
TWICKENHAM TW2 6DD 


Telephone: 01 894 7409 Fax: 01 755 0670 
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dBase IV 


Inanew series for 1989, we talk to technical support teams and discover the most common 
problems that users are having with a particular product. This month, we travelled to Ashton Tate 
to discuss dBase IV with those who know it inside out. 


All users have problems with software at 
some time or another. Normally, the prob- 
lems arise during the first few weeks of 
using the product. Those who know most 
about the types of problems that users are 
having, and how to solve them, are the peo- 
ple that man the technical support desk. 
These people are in day to day contact with 
end users, and know first-hand the difficul- 
ties that the users are having. Whether the 
problem stems from a software bug, an 
operating system incompatibility, a docu- 
mentation error or whatever, the support 
people can usually sort it out. Until now, no 
magazine has tapped the knowledge of the 
support desks, Each month, we'll be inter- 
viewing the technical support people in 
charge of a particular product, and finding 
out where users are having problems, 
Armed with these hints and tips, you're un- 
likely to make the same mistakes. 


OS/2 


Will the DOS version of dBase IV install in 
the OS/2 DOS box? No, itwon’t. To install 
dBase IV you need 518K of free RAM. A 
640K machine running PC-DOS 4.0 has ab- 
out 532K free, while a machine running 
DOS 3 has slightly more. The DOS box of 
OS/2 leaves you with 502K free, which is 
not enough. This is because the operating 
system running in the OS/2 DOS box is not 
areal copy of DOS, but an OS/2 application 
that is emulating it. This application is lar- 
ger than the real DOS. 


An OS/2 version of dBase IV will be out in 
the first quarter of 1989, and upgrades will 
cost &70. 


Extra Memory 


Does dBase IV use expanded or extended 
memory?No, notat present. It uses only the 
base 640K of RAM. If you have extended or 
expanded memory, the only use for it with 
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dBase IV is as a RAM disk, to speed up file 
operations. Version 1.1, due in April 1989, 
will use expanded/extended memory. Be- 
cause expanded memory support is not 
implemented in version 1.0, putting 
EEMS=NO_ in CONFIG.DB, as recom- 
mended in the documentation, will pro- 
duce an error message at present because 
the EEMS command is noy recognised. In 
version 1.1, this command will allow you to 
turn expanded/extended memory support 
on and off. 

Wg \\\\WWW WWW 


Misleading error 
messages should be 
replaced by more 
general messages 
which, though 
apparently less 
informative, do not 
actually mislead. 


WWW 
Changing Screens 


I design a database that has 20 fields, and 
start entering data right away. After I have 
filled in field 17, the screen changes to 
show fields 17 to 20. The cursor is still on 
field 17, though it should be on field 18. 
This is a known problem, and a deviation 
from dBase III+. It will be fixed in the next 
release, though there are no formal plans 
for bug-fix releases before version 1.1 in 
April. 


Colours 


I can’t change the colours with the 
DBSETUP program. There is a bug in the 


DBSETUP program. If you change the 
screen colours by using choices from the 
DISPLAY menu, the new settings will not 
be saved and will be lost when you exit 
DBSETUP. To change the colours per- 
manently, modify CONFIG.DB directly, as 
explained in the manual. 


One of the first reasons for changing the 
screen colours will be to lessen the confu- 
sion when a pull-down menu has exactly 
two options. Because of the default colour 
scheme, it can be difficult to realise which 
is the highlighted option. Although there 
are no menu combinations in dBase IV that 
could lead to data loss through misreading 
of a menu, developers should be aware of 
the problem if they intend to create their 
own menus. 


What compiler? 


Where is the compiler that was promised 
at the launch?The dBase Professional 
Compiler will be launched in the first quar- 
ter of this year. No prices have yet been 
fixed, though Ashton Tate are hinting that it 
will be offered very cheaply to early pur- 
chasers of dBase IV Developer's Edition. 
When it arrives, it will compile dBase III+ 
and IV programs to standalone .EXE files. It 
will feature an intelligent linker, that only 
loads in library code for commands that 
you have actually used. There will be sup- 
port for modules written in Microsoft C to 
be linked in to the dBase code, too. 


Syntax Errors 


Code that used to work under dBase III+ 
produces syntax errors when I run the 
program under IV. dBase III+ interprets 
programs line by line. Code that is not ex- 
ecuted is never seen by the interpreter, so 
any errors that it may contain will not be 
spotted. This is especially true for error 
handlers, which may not have been called. 


DATABASE FILE 

Number of records: 1 billion 
Number of bytes: 2 billion 
Record size, in .dbf: 4,000 bytes 
Number of fields: 255 


INDEX FILE 
Number of indexes per multiple index file: 47 
Blocksize: 16,384 bytes (default, 2,048 bytes) 


FIELD SIZES 

Character fields: 254 bytes 
Date fields: 8 bytes 

Logical fields: 1 byte 

Type N fields: 20 digits 

Type F fields: 20 digits 
Characters in a field name: 10 


ARRAYS 
Dimensions: 2 
Total size (rows x columns): 1170 


MULTI-USER PROCEDURES 

Locks - Maximum number of locks: 50 (files and records) 
Reprocess - Maximum number of counts: 32,000 
Refresh - Maximum number of seconds: 3,600 


FILE OPERATIONS 
(Note that the number of files you can open simultaneously may be limited 
by settings in the Config.sys and Config.db files, and by available memory.) 


Open files of all types: 99 

Open database files: 10 

Open memo files per active database: 1 
Open index files per active database: 10 
Open format files per active database: 1 
Open procedure files per run: 1 


NUMERIC ACCURACY 
(Note that the decimal point does not count as a digit in determining accuracy.) 


Type F numbers: 

15.9 digits 

Largest number: 0.9 x E + 308 
Smallest number: 0.1 x E - 307 


Type N numbers: 

10 to 20 digits based on the setting of SET PRECISION TO <expN> 
Largest number: 0.9 x E + 308 

Smallest number: 0.1 x E - 307 


MEMORY VARIABLES 
(Note that available memory may limit the maximum.) 


Defaults to 500 variables 
Can be changed in Config.db to a maximum of 15,000 


COMPILE-TIME SYMBOLS 
(Note that available memory may limit the maximum.) 


Defaults to 500 
Can be changed in Config.db to a maximum of 5,000 


CAPACITIES 

The capacities for the various dBASE IV operations, such as editing and 
report writing, are listed below. 

(Note that available memory may limit these capacities) 


Word Wrap Editor 

Number of lines: 32,000 

Line length: 

MODIFY COMMAND (.PRG) 1,024 
MODIFY FILE 1,024 

MEMO FIELDS 1,024 

SQL (F9) 1,024 

HISTORY 1,024 


REPORT 255 Continued. .. 


dBASE IV Specifications 
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dBase IV tokenises and semi-compiles the 
entire program before running it, and 
checks all lines, so the syntax errors may 
have existed all along, without your know- 
ledge. There are other points to note when 
converting dBase II[+ code to dBase IV. 
See below, under Compatibility, for de- 
tails. 


SQL Server 


Does dBase IV work with the Sybase SQL 
server? No, it won't until version 1.1. You 
can practise using SQL now, though, as 
dBase databases can be interrogated using 
SQL commands within dBase IV programs. 


Other Methods 


Are there other ways of getting technical 
support, apart from calling the (very 
busy) lines at Ashton Tate? If you have a 
modem, try the Ashton Tate technical sup- 
port bulletin board in the USA. It’s free to 
use, apart from the transatlantic telephone 
calls. There are message and conference 
areas on the system, as well as a file area 
containing utilities for all Ashton Tate pro- 
ducts. The number is 0101 213 538 6196. If 
you don’t have a modem, or don’t want to 
call, you could always join the dBase User 
Group in the UK which, although an inde- 
pendent organisation, does get a lot of help 
from Ashton Tate. Call 01 421 4545 for de- 
tails. The dBase User Group has its own 
bulletin board for members, whence you 
can get the latest versions of various utili- 
ties, including SNAP, which is an automatic 
documentation tool for dBase users. 


Disks 


Do you need a hard disk to run dBase 
IV? Yes, andat least 3.5 MB of space, Also, be 
aware that the current release tends to 
leave some temporary work-files on the 
disk, which consist of 8 digits in the file 
name anda dollar sign in the first character 
of the extension. Although these files are 
empty, they fill up space in the directory 
and should be deleted. 


Compatibility 

There are two main compatibility prob- 
lems when converting code from dBase 
IlI+ to IV. These are easily corrected 
manually. (If you have code in Clipper, 
Foxbase or Quicksilver, you may want to 
get Step IV-Ward, which will do 99% of the 
conversion automatically. This is due for 
launch early in 1989). 


A number of new command words have 
been added to dBase IV. If lines of code 
that run under III produce errors under IV, 
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dBASE IV Specifications 


Forms 
Number of rows: 32,767 
Width: 80 characters 


Reports 

Width: 255 characters 

Number of database: 9 

Number of indexes per database: 10 
Number of relations: 9 

Number of reports per database: unlimited 
Number of pages: 32,767 

Number of nested group bands: 44 
Number of fields: limited by memory 
Number of copies: 32,767 


Labels 

Width: 255 characters 
Length: 255 lines 

Number of labels across: 15 
Number of copies: 32,767 


QBE 
Joined files: 8 


SQL 

Tables in ajoin: limited by available memory 
Number of cursors: 10 

Number of indexes per table: 47 

SQL statement length: 1,024 characters 


Applications Generator 
Number of objects on work surface: depends on complexity of objects 
Size of editor: 4K and available memory. 


Miscellaneous Capacities 

Command line length: 255 bytes at dot prompt, 1,024 bytes in edit window 
Maximum nesting level of control commands: set by DO parameter in Config.db 
Procedure per program/procedure file: 963 

Procedure size limit: 65,520 bytes of code 

Maximum number of active procedures: limited by memory 

Sort levels sorted simultaneously: 16 

Maximum number of GET commands in a format file: 2,000 

Printed page length: 32,767 lines 

Number of macros: 35 

Number of binary files that can be loaded: 16 

Number of printer drivers: 4 configured 

Number of fonts: 5 per printer driver 

Number of work areas: 10 

Number of programmable function keys: 29 

Number of recursive calls: limited by available memory and virtual stack size 


Note: An active procedure is one that can be reached by a RETURN, or is 
contained in the current procedure file or program file. 


check that you are not using a new com- 
mand word in a way that IV does not ex- 
pect. The line ACTIVATE ="YES" will fail 
under IV, because ACTIVATE is now a com- 


' 
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mand word and cannot be used as a vari- Any modifications 
able name. ¥ 

to INCLUDE files do 
Also, dBase III[+ often permitted com- 
mands that were not totally syntactically yeot become effective 
correct. Using spaces instead of commas to 
separate variable names in a PUBLIC de- until the file ha S 
finition, for example, was allowed by III 
but will be frowned upon by IV. been saved and 

reloaded. 


Code Page Problems 


Why do I get an error message telling me 
that the current code page is not fully sup- 
ported?Some code pages (multiple charac- 
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ter sets, introduced with DOS 3.3) include 
special characters that dBase IV cannot 
handle at present. Code Page 850 is an ex- 
ample. The error message is only a warn- 
ing, and can be ignored. To prevent the 
message appearing, change to the normal 
national code page (CHCP 437 in the UK) 
from the DOS prompt before using dBase 
IV. Unless you really want them, don’t 
bother installing the switchable code page 
system —remove it by editing CONFIG.SYS. 


Detail Bands 


Ifyou produce a printed report and set the 
detail band to double spacing, a form feed 
occurs after every page, and the printed 
pages are numbered with the odd 
numbers only. 


Closing the footer band (which normally 
defaults to being open) corrects the prob- 
lems, though it means you can’t print any 
footers. To cure just the extra form feeds, 
you can simply change the page length to 
something less than the default, though 
this will not fix the page numbering. 


To effect a proper fix, you need an updated 
REPORT.GEN file from Ashton Tate. It’s 
available from the bulletin board, men- 
tioned above, 


Memo Problems 


Adding data to a memo field corrupts the 
memo file. In browse mode only, adding 
more than 512 bytes to a non-empty memo 
field will corrupt the memo file when you 
ESC after saving the memo field. To 
exit from browse mode with Curl-W 
nd instead of ESCAPE, If you must 
ISCAPE, move the cursor off the cur- 
rent record first. 


Large Memos 


Dbase IV just beeps when I attempt to 
save a memo field.Memo fields are limited 
to 64K. If yours is larger, and you attempt to 
save it, the system will beep but no error 
message will be produced. Delete a few 
characters from the memo field and try 
again. 


Ctrl-Break 


Don’t press Ctrl-Break while using or load- 
ing dBase IV. Doing this will hang the sys- 
tem, requiring a reboot. 

(EXE) 


Many thanks to the staff at Ashton Tate’s UK 
Office, who scoured their files and internal 
memos to provide us with this information. 


The Breakthrough in Software Testing 


Completing the writing of your 
software is half the battle. 


Ensuring that you have produced 
reliable fault free code is yet another 
major challenge. Testing software to be 
certain that full functionality is met 
during development or maintenance 
cycles is costly, time-consuming and 
prone to error...until now. 


© Interactive recording and playback of 
complex test sequences 


Rich test control language to write test 
programs 


Totally non-intrusive testing of any 
application on any operating system — 
DOS, Unix, OS/2, VMS, RMX... 


Automatic test report generation 


Telephone us on (0285) 655888 for full information.QA , Cecily Hill Castle, Cirencester, Glos GL7 2EF 


Evaluator, created by Elverex and 
supplied by QA, both simplifies and 
automates software testing, allowing 
you to create a comprehensive test 
process which fully exercises software to 
detect any errors. It saves effort, 
repetitive work, and frees the time of test 
personnel. 


Unattended operation allows for more 
productive use of test personnel 


Easy to use control software for test 
management and monitoring 

Uses standard IBM PC or AT or 100% 
compatible as test station 


Tests software that runs on terminals 
oronaPC 
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¢PowerTower ¢GigaTower *AMT 386/32 Il *AMT 286/25 


A 386 for the Network A massive storage A fast 386 machine A leader with 286 processor 

File-server, CADCAM, Xenix subsystem, handling up to running at 25MHz with running at 20MHz, and 

and DTP markets. It has a 2.48 Gigabytes storage 0/1 wait state fitted support for the 

25MHz 80386, up to 16MB for your high volume DTP, with between 2MB RAM —_80287 co-processor. 

80ns RAM, up to 1.86 Xenix, Networking or and 16MB RAM. Full Fitted with up to 

Gigabytes storage. It also Information Archiving. co-processor support. 8MB RAM on board, 

supports Intel 80287, 80387 Compatible with industry Hard disks from 70MB a hard disk from 

and Weitek co-processors. standard microcomputers, up to 620MB are 40MB, a 54” drive and 
available. room for expansion. 


S hi ti if d This sophisticated family of high-powered microcomputer hardware from 
Op S Ca e AMT can satisfy a thousand needs... 


..each with equal ease. 
Te hn | At AMT we invest heavily in research and development to stay one 
ec O Og. step ahead in the race for the most advanced microcomputer 
hardware. We constantly monitor and apply technological 


developments worldwide in order to incorporate only the best in our products. 
This work enables us to proudly provide our customers with tomorrow's products today. 


¢ AMT Video Overlay Card ¢ Speech Development System 
Auunique, low cost tool for normal video/graphics overlay, interactive 24 minutes of high quality, compressed speech on a single 360K diskette, 
video producers and graphic designers. or speech on an EPROM. For wherever computer output may usefully be in 
spoken form. 


* PABX Digital Telephone Exchange 
Spee ee Pe SOc © AMT Ether 10 Plus Network Card 


A simple add-on board to turn your AT into a private telephone 
exchange. Handles up to 16 external lines by 48 internal lines. Full 


1 standard 1OMbit per second network add-on card 
calllogging, conferencing and re-directing facilities. 


Technology for the Future. 
APPLIED MICROSYSTEMS TECHNOLOGY LTD 249-251 CRICKLEWOOD BROADWAY LONDON NW26NX — TEL: 01 450 3222 FAX: 01 452.0738 TELEX: 94016308 AMTL G. 
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THE 
MICROCONTROLLER 
SOFTWARE 
HOUSE 


IAR SYSTEMS can provide you with the leading edge 
software tools for your cross development needs. 


ANSI C CROSS COMPILERS 

TRUE HIGH LEVEL C SOURCE DEBUGGERS 
[_J POWERFUL CROSS ASSEMBLERS 
[_} REAL TIME EXECUTIVES, SIMULATORS... 


Available on IBM PC, 0S/2, VAX, SUN, HP9000 
for 
68HC11, 8051, Z80, 8096, 6301, 64180 + many more 


RING TODAY ON 01-379 0344 


Garden Studios, 
11-15 Betterton Street SIAR we DISK 
2 


London 


E 
Fax: 01-240 6099 eeu: Ring Tomas Woll NOW! 
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The Complete Computer 
Virus Handbook 


This is not a book but a little two-ring file, a bit like a thin 
Personal Organiser. It is produced by the well-known firm of 
accountants Price Waterhouse, who propose to issue supplements 
as additional information becomes available. The first of these is 
due in April priced &5.00. 

The current edition contains a brief but to-the-point description 
of viruses, their effects, transmission vectors and methods of de- 
tection and defeat. The text concentrates on the MS-DOS/PC-DOS 
operating system. There is also a plug for the services of PW’s 
Computerised Information Systems — Audit and Business Service, 
which is the department responsible for producing the guide. 

The best information, however, is contained in two appendices. 
The first of these lists ten viruses, with a description of the action of 
each. Half of these belong to MS-DOS, the remainder to various 
other machines and environments. The second appendix lists 26 
anti-virus products. The manual gives the name, source, and price, 
and indicates the scope of protection offered by the product (does 
it checksum files? Does it monitor the boot track? etc). There is 
also comment about its general usefulness (or otherwise). Con- 
cerning the most-publicised UK offering, Anti virus from S & $ 
Enterprises, the text says ‘As a product to protect the PC in normal 
use, itis nota good tool’. 

Although this is a very thin and expensive volume, it has several 
important things going for it. The information is presented in a 
concise and direct manner, without trying to assess the class of 
criminality to which virus writers should be assigned. There is no 
attempt to glamorise viruses. Second, the updates to the manual 
should keep the lists of viruses and products up-to-date. Finally, 
the information carries the weight and authority of a large and 
respected business; and is backed up by a department ready to 
answer telephone enquiries and investigate specific infections. 


Author: David Frost/CISABS group 


Publisher: Price Waterhouse 
(phone 01 407 8989) 


The Complete 
Computer Virus Handbook 


Price: £15.00 (An update, to be 
published in April, will cost £5.00) 


ISBN: N/A 


OOpp 


The Computer Virus Crisis 


Warning: computer viruses tempt writers into desperate analo- 
gies. It is inevitable that computer viruses should be compared to 
AIDS; this book overdoes it. Computer hackers and software pi- 
rates are cast as the 1960s free love movement. The shrink wrap- 
ping on a program diskette is likened to a condom, the authors 
encourage readers to practice ‘safe hex’, and so on. 

Apart from this abuse of metaphor, this is a sound, if rather 
basic, book. Its main audience would appear to be non-technical 
users of PCs and Macintoshes (it gives the best coverage of the Mac 
of all the books reviewed here). Good coverage is given to ethical 
and legal issues, such as the mentality of people who unleash 
viruses. The book is liberally illustrated with computer-generated 
diagrams, the best of which is a screen dump of a Macintosh 
suffering from CRABS, a virus which gives the display a moth-eaten 
appearance. There are accounts of famous instances of infection 
(such as the alleged PLO virus which attacked the Hebrew Uni- 
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versity in Israel), lists of anti-virus packages for PC and Mac, and a 
glossary of terms. There are no listings of virus code, no low-level 
explanations of infection techniques, nothing that might be consi- 
dered risque. 

To give you an idea of the level of this book, the glossary in- 
cludes a definition for the word ‘software’. Non-technical people 
may find it very helpful, but apart from the anecdotal descriptions 
of infections there is little here for programmers. 


Authors: Philip Fites, Peter Johnston 
and Martin Kratz 


Publisher: Van Nostrand Reinhold 


Kratz 


AAAARABCCCOLE 


(Distributed by Chapman 
& Hall 01 583 9855) 
Price: £13.95 17 1pp 


ISBN: 0 442 28532 9 


Computer Viruses — 
a high tech disease 


Ralf Burger starts bis book by defining terms like ‘software’ ‘hard- 
ware’ and ‘the processor’; but this turns out to be more a reflection 
of the uneven style of the book than an indication of its sophistica- 
tion. The book wanders from topic to topic without much sense of 
direction. For review purposes I have re-divided the contents into 
four broad categories arranged in increasing order of interest: 1) 
high level explanation, 2) whimsical theorising, 3) Ralf Burger 
soap box and 4) How to write viruses. 

The high level explanation of viruses is very similar to every- 
body else’s,.except that Burger makes heavy use of quotes from 
other sources. A favourite is a book by Fred Cohen entitled ‘Com- 
puter Viruses: Theory and Experiments’, which for some reason 
Burger loves to rubbish. He spends a whole chapter doing exactly 
this. Mr Burger appears to know a lot about viruses. One wonders 
why he feels the need to devote so much space to challenging 
other experts — but this discussion belongs to section 3). It is 
sufficient to say that coverage of elementary anti-virus precautions 


"The st start nt of the IBM Christinas virus. The program 
crippled the CMS network in December 1987. 


SOFTLoK"™ & SOFTLoK PLUS™ 
software protection systems 


@ For IBM PC, PS/2 
and compatibles 


@ Installed in seconds 
in the parallel 
printer port 


@ Assembler & high level 
source code provided 


@ Fast response 
@ Transparent to printer 
@ Small physical size 


SOFTLoK 
SOFTLoK units contain a code that can be read and verified 
by routines provided in assembler and a variety of high level 


languages. _ | . ; 
Price: 10-99 units £12.00, 100+ units £8.00 
Evaluation kit £20.00 


SOFTLoK PLUS 
SOFTLoK PLUS units contain a small area of non-volatile 
memory protected from unauthorised reading or writing by 
a password. Both the memory area and the password can be 
changed at any time by the routines provided in assembler 
& several high level languages. As the memory can even be 
altered in the field it can contain counters & expiry dates 
as well as serial numbers etc. 

Price: 10-49 units £40.00, 50+ units £35.00 

Evaluation kit £40.00 


SOFTLoK International Limited 
Tel: (0277) 631460 Fax: (0277) 631448 
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GAIN THE 
MULTI-USER EDGE 
WITH 


QU THEOS C 


ANSI-compatible C compiler and companion 
80386 multi-user operating system. 


Breaks 64K program barrier, Unix and DOS 
source compatibility, with extensions for file 
access and VDI graphics. 


For Complete multi-user solutions, call us today. 


THEOS UK Limited, 

Mirion House, Earle Street, Crewe, 
Cheshire CW1 2AS. 

Tel (0270) 589191/580102 

Fax (0270) 584125 
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System Science 


C COMPILERS 


AZTEC C86/PROF with ASM, LINK large mem £125.00 
AZTEC C86/DEV adds DEBUGGER, editor £175.00 
AZTEC C86/COMM adds ROM supportlinsrc £245.00 
MICROSOFT CS.1 with CodeView, OS'2sprt_ £255.00 
LATTICEC3.3new version with OS/2 support £235.00 
QUICK C by Microsoft 

TURBO Cby Borland (New Version) 

AZTEC C68 DEV for Amiga, Atari, Mac 

AZTEC Source Debugger 

C++ by Glockenspiel 

C+ + by Zortech 


C DATAFILE LIBRARY 


C Tree by Faircom (source code) £225.00 
RTree Report Generator forC Tree £175.00 
Biiieve Single User £155.00 
Birieve/N Multi User £345.00 
Xtvieve and Report Option available £Call 
XQL-SQL interface forBirieve £495.00 
Lattice DBC Il Dbase Access Library £175.00 


COMMUNICATIONS 


Communications by Greenleal(source) «£115.00 
Aysnch by Blaise (source) £125.00 
Essential Communications (source) £125.00 


GRAPHICS 


Halo 88-new versionol Halo £175.00 
Metawindows £115.00 
Ingraf-scientiticnoroyaties £175.00 
Essential Graphics noroyalties £145.00 
Graphic 4.0 £245.00 
Turbo Halo for Turbo £85.00 
GSSGDT (alsotorFortan, PascalOS!2) £295.00 


SCREEN & DATA ENTRY 


Panel Plus workswithgraphicsscreens ‘£275.00 
Panel/TCor PaneliQC 

Datawindows by Greenleat (source) 

Windows for Data 

Powerscreen by Blaise 


MISCELLANEOUS 


PlorCe-datalile, screen, comms (source) £195.00 
General Functions by Greenleat £95.00 
CUltlty Lib by Essential £125.00 
CTools Plus by Blaise £125.00 
‘CSampler by Greenleaf (TC andQC) £75.00 
Scientific Functions £145.00 


PROGRAMMERS UTILITIES & EDITORS 


Microsoft MASM Assembler & Code View 
Plink-86 Plus overlaylinker 

Plix-86 Plus debugger 

PCLintby Gimpel 

MKS Toolkit (AWK, Grepetc) f 
PVCSbyPolytion(alsofornetworks) from_115.00 
PolyMake by Polytron £95.00 
PolyLibrarian £75.00 
PolyDoc £145.00 


Brlef Editor (multi window, undo) £125.00 
Norton Editor 255.00 
Epsilon (EMACS style ~ also for OS/2) £145.00 
Multi Edit £75.00 
Vedit Plus £125.00 


Windows Software Development Kit £295.00 
Windows 286 and 386. £Call 


CROSS COMPILERS AND CROSS ASSEMBLERS 


JAR Cross Assemblers (inc Link) 8bitchips £195.00 
IARCross Assemblers (inc Link) 16bitchips £225.00 
JARS Pack (any 3 ASMS) £445.00 
2500AD Cross Assemblers(most chips) £135.00 
2550AD Simulators £115.00 
ForthMetacompiler £Call 


‘Aztec Cross (8085, 6502, 68000/20) £995.00 
JAR C Cross (8051, 280, 8096, 7807, 6301) 
from£1050.00 
Intiol C, Modula 2 Cross (6809, 68000, 6301 etc) 
£139.00 
Lattice C Cross (280, 68000) £315.00 
Experts PLIM for 2808085 (Intel Replacement) 
£845, 


3.00 


‘Also available for Sun, Apollo, VAX VMS, VAX Unix, HP etc 


FORTRAN 


Microsoft Fortran-77 ver 4.1 withCodeView £255.00 
RM Fortran-77 with RM-Forte 

Pro-Fortran77 

Lahey F77L Compiler 

Lahey Personal Foran 

Halo-88 Graphics Lib 

Metawindows Graphics 

Ingrat (scientific graphics) 

ForLib (general functions) £95.00 
Fortran Addenda (graphics and general) £145.00 


BASIC 


Quick Basic from Microsot £65.00 
Turbo Basic by Borland £55.00 
Basic 6.0 Compiler -Microsott(0S:2 support) £195.00 
Btrieve datafile £155.00 
Powerscreen data entry by Blaise £85.00 
Fabs Plus DataFile £145.00 


OS/2 and 386 
0/2 I8Mor Compaq) £240.00 
OS/2 Tech Ref (IBM) £140.00 
0/2 Programmers Tookit (Microsott) £195.00 
GSS GDS graphics, Btrieve, Datawindows, Panel 
for0S/2 £Call 
Xenix 286, Xenix 386 pluslanguages, toolsetc Call 
PC-MOS 86 (single, 5user,25user) from £175.00 
\VM-386 mult-asker £ 
986 MAX~memory manager 


dBASE Ut 


Clipper dBase Compiler 
Brief addon for Brie! 

Silver Comm Ciipper Comms 

Tom Rettigs Library 

AGE Clipper dBase graphics addon 
Code Base dBase functions for 
UIProgrammer 


PASCAL 


Microsoft Pascal 4.0 (OS‘2suppon) 
Pecan Pascal PDQ 

Pecan Pascal Powersystem 

Turbo Pascal §.0{10m Borland (new) 
‘Turbo Tutor from Borland 

Turbo Graphics, Database, Editor, ete 
Toolboxes 

‘Turbo Developers Library 

Turbo Power Too! Plus by Blaise 
Turbo Asynchby Blaise 
Powerscreen by Blaise 

Turbo Professional 4.0 

T-Debug Plus 4.0 

Turbo Analyst 

Turbo Overlay manager 4.0 


UTILITIES 


Dan Bricklin's Demoll 
Norton Utilities Advanced 
Mace Utilities 

PC Tools Plus 

Uniform CP/M disk conversion 
Unidos CP/M emulation 
Unidos with 280 processor 
Matchmaker (use MAC ext. drive) 
Crosstalk Mk 4 

ZAP VT 100, 4010 emulation 
PC/Intercom VT-100 
‘SmartTerm 220,240 


from£135.00 


DERIVE 


The successor to muMath, applies the rules of algebra, 
trigonometry, calculus and matrix algebra to solve 
methematical problems using its unique non-numeric, 
approach. £125.00, 


Allprices are exclusive of VAT but inclusive of 
Inland postage. 


Aselection from our extensive range. Please 
enquire if the item you require is not listed 


3-5 Cynthia Street, 


= London N1 9JF 
Tel: 01-833 1022 


BTGOLD 76: CJJ028 
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and similar matters is good. Although there is no listing of avail- 
able packages, Burger discusses the pros and cons of various 
techniques and offers a few tips to writers of anti-virus programs. 

The whimsical material deals with the theory of beneficial 
viruses (which perform automatic Huffman compression), the 
probability of producing a virus by pure chance (a further oppor- 
tunity to bash Cohen, who published work on this topic) and 
speculates about the possible application of viruses in artificial 
intelligence. Potentially interesting stuff, but merely padding as 
presented here, 

Mr Burger has strong and controversial opinions about many 
things. His decision to include virus code in the book shows this. 
He also believes that software houses should abandon the use of 
hidden files, remove all forms of copy protection and supply the 
source code to their programs. He quotes at length from a phone 
conversation between ‘WBM' (Worldwide Business Machines, 
geddit) and VSC (Very Small Computer company), names 
changed to protect identity of companies concerned. VSC re- 
quired details of a mainframe operating system, to see if it could 
be infected with viruses. WBM refused to releas s. Given 
the nature of ti:e request, and from my own experiences of ringing 
WBM, | think it surprising that the conversation was so prolonged 
and frank. Mr Burger, on the other hand, is positively piqued, and 
accuses WBM of misinformation, 

Finally, there is the virus cod f, The source is supplied for 
seven or eight viruses. There uses in assembly language, 
Turbo Pascal, BASIC and batch file language. As may be gathere¢ 
by this choice, the programs are crude. Error handling has been 
removed from the code and, according to the author, their use 
would quickly show up in an infected system (sophisticated 
viruses remain hidden). Anarchists who obtain the book will stil 
have to do a lot of development work. 

The code itself is unremarkable. There is much calling of the 
DOS Find First File/Find Next File mechanism, as viruses hunt for 


Pat 


AL ee 


their next victim. One admires the way the Batch file virus uses the 
old MS-DOS CTTY program to lock out the user, and strangle the 
protests of EDLIN and DEBUG as they execute piped wickedness. 
The command ‘ctty nul’ redirects all console I/O to the NUL de- 
vice, so that the batch file may carry out its dirty work under cover 
of darkness. There is a complete listing of the famous IBM Christ- 
mas virus, which caused havoc on the CMS network in December 
1987. This was not a true virus, but relied on tempting its victim 
into running it to see what it did, It then mailed copies of itself to 
all the IDs in the victim's mailing list, and so spread through the 
network. Telecom Gold take note! 

At first sight, this book may seem like a pamphlet which de- 
scribes how to make an Atom bomb, with a chapter on the desira- 
bility of multi-lateral disarmament thrown in to deflect criticism. 
Because viru e not yet generally taken seriously, it is not this. 
The book establishes that viruses are a serious matter, and that the 
MS-DOS/IBM PC combination (with its massive proliferation, and 
its over-documented workings) is very vulnerable to infection. 
Although | am at odds with many of Burger's other assertions, | 
believe that he is correct in suggesting that the be y toaddress 
the problem is by publicising the traits of viruses. Forewarned is 
forearmed. 


Author: Ralf Burger 
Publisher: Abacus 


(UK distribution by Computer 
Manuals Ltd 021 708 0118) 


Price: £17.45 
ISBN: 1 55755 043 3 oe 
270pp 


Christmas Books 


Owing to a printing error, the following table was omitted from the ‘Christmas Books article in December's issue. 


Title Rating Author(s) Publisher Price Pages ISBN 
Programmer's Guide to OS/2 (****) Michael J Young Sybex £24.95 625pp(P/B) 0 89588 464 X 
Gees Language Programming (*) William H Murray Osbome/McGraw-Hill £22.95 861pp(P/B) 007881412 xX 
Under OS/2 & Chris H Pappas 
OS/2 Programming: An Introduction (***) Herbert Schildt Osborne/McGraw-Hill £18.95 389pp(P/B) 0078814278 
OS/2 API - The Pocket Reference (“**) Kris Jamsa Osborne/McGraw-Hill £4.95  224pp(P/B) 0078814561 
Programming Windows (**) Charles Petzold Microsoft Press £22.95 825pp(P/B) 0914845918 
Graphics Programming under Windows (***) Brian Myers & Sybex £23.95 646pp(P/B) 089588 4488 
Chris Doner 
Supercharged Graphics (*) Lee Adams Tab Books £15.60 474pp(P/B) 08306 29599 
QuickBASIC - Programming 
Techniques and Library Development (*) Namir Shammas M&T Books £19.95 265pp (P/B) 1 55851 003 6 
Microsoft QuickBASIC. (***) Douglas Hergert Microsoft Press £18.95 449pp(P/B) 155615 125 X 
Mastering Turbo Pascal 4.0 ("**) Tom Swan Hayden Books/ £18.95 774pp(P/B) 0672 484218 
Pitman Publishing 
Mastering Turbo Pascal 5 (**) Douglas Hergert Sybex £20.95 595pp(P/B) 0895885298 
Applying Turbo Pascal Library Units (***) — Namir Shammas John Wiley £17.50 388pp(P/B) 0471606162 
ANSI C - A Lexical Guide (***) Mark Williams Co Prentice Hall £29.70 565pp(P/B) 0130378143 
Assembly Language Programming: 
8086/8088, 8087 (5) Joerg Mayer John Wiley £25.90 316pp(P/B) 0471 605042 
Turbo C Programmer's Library (*) Kris Jamsa Osborne/McGraw-Hill £19.95 688pp(P/B) 0078813948 
Software Ergonomics, (*) H J Bullinger & Ellis Horwood £25.00 138pp(H/B) 0 7458 0283 4 
Advances and Applications R Gunzenhauser 
Data structures and C programs (****) Christopher Van Wyk Addison Wesley £16.95 387pp(H/B) 0201 161168 
Rating Code: **** Excellent *** Good ** Average * Poor 
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When your Software 
is Tongue~Tied... 


FREE! You get TURBO-PASCAL, ZORLAND C 
I and QUICKBASIC FREE with MTR! 


YES | would like MTR to solve our language problems. Please send my PC-PS/2 | 
| (DOS) version of MTR as indicated below with all 3 FREE compilers! 
£280 + V.AT. | 


...You need MIR 


the leadin, i- 
MR ig multi-language programming package with over 1,000) | 
a users in the U.K. 000 | PERSONAL MTR _ (Produeng pascal, Basic and C) 
ware already used by British Tele 
ICL ‘com, |.B.M., Hitachi, (Producing all the above plus 
and the MOD. | | STANDARD MTR fStran Coral and Assemble 
R (Producing all the above plus | ¢1200 + V.AT. 


£580 + V.AT. \ 


‘Ada, Blast and Abel) 
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M R you generate and run programs in many languages from a singl | 
Min® "es resieicefinbor, ae | | PROFESSIONAL MT! 
MIR u-driven, User-friendly and comes with three of the lanj | = 
you can use with the system. URE ES: 
MR comes with several sample programs incl s | enclose a cheque for £ Invoice our company (tick box) | 
list, sort and merge neue e complete mailing 1 picase debit my Access/Visa account with the routes ——<<—$—$s  _—— 
MR f : fe ae ee 
comes with a full th 
ree year FREE software update service. | Expiry Date — Signature 7 | 
Name Job Title = 
™ PRIORITY CREDIT CARD 4 compan | 
]- [-\\ a See sre 
E ————— 
romance tn ouson 0242 222363 | 
Cheltenham, Glos, GL50 2uY. a aan Te fol postedel Us Ron cae qeitte \ 
.A.T. to total amount Tran 
: I SEND TO: SPACE LTD (MTR DIVISION) 
CIRC M R YI PR 10 Lansdown ACE LTD (Arena Ms England, GL50 20 
LE NO 274 — oe —— 


The Complete Don 
gle Ran 
for all your Software Protection Needs 


: oe Parallel or Internal Bus Pee mee 
eal directly with the peo D ae 
ple ata Encr 
2 = created the product. West Buckland, tea release 
reat value at around £24 Telephone: (0823) 474561 
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Programming 


The Code Page 


This month, a utility to disable one or more internal or external DOS commands, to help keep 
those inquisitive users out of your system. 


Preventing users from gaining access to 
potentially dangerous commands like DE- 
BUG is fairly easy. You can just remove the 
DEBUG program from their disk, or hide it 
in a hidden directory, or rename it to 
something else. Keeping them away from 
commands like COPY or DIR is more diffi- 
cult, as these commands are built into 
DOS. Actually, they're in COMMAND.COM, 
and you could patch this file to rename 
them. However, the patch addresses are 
different for every version of DOS, and it 
also makes upgrading difficult. 


The DDC program presented here (Dis- 
able DOS Commands) is designed to be 
placed in your AUTOEXEC.BAT file and 
will keep casual users of your machine 
away from the programs you want hidden, 
It won't fool the knowledgeable user, and 
it’s not designed to do so. You can also put 
iton sales peoples’ machines, for example, 
to ensure that they run only the programs 
they're supposed to. This is not as cruel as 
it sounds — it can help stop viruses from 
spreading. 


DDC works by intercepting all commands 
that are typed at the DOS prompt. When 
you type acommand, DDC looks through a 
list of forbidden commands, If the com- 
mand you type matches one in the list, the 
command you type will be tampered with 
before being returned to DOS, The 
tampering involves changing the com- 
mand’s length to zero, so DOS will think 
that you just pressed RETURN, and didn’t 
type a command at all. 


Of course, we are only intercepting 
keyboard calls here, so be aware that com- 
mands placed in batch files will not be 
scrutinized at all, 


The list of forbidden commands can be as 
long as you like, and can include internal 
and external commands alike. It is in- 
cluded in the DDC source code, and is thus 
hard-coded, to prevent it being changed 
easily by the user. When you specify the 
list, it must be in lower case, with a zero 
byte between each, and an extra zero on 
the end. 
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Only the first word of users’ commands are j 


checked with the forbidden list. If a match 
is found, the whole command is rejected, 
regardless of what followed. So, if you add 
dir to the list, then dir *.* will not be 
allowed. A dirty command, should you 
haveone, would now be disabled, because 
there is no space after the first three char- 
acters, 


Rejected commands currently result in a 
standard ‘Bad command or file name’ mes- 
sage, though you could make this say what 
you like. You could even adapt the prog- 
ram so that the string is not set to zero 
length, but changed to a different string 
altogether if a forbidden command is 
typed. (Don’t bother, though, as I have 
already done this. It’s called ALIAS and is 
available from Cix, as well as many other 
bulletin boards in the UK). 


Of course, there will be times when you 
need to access a forbidden command. To 
achieve this, just precede the command 
with 7 spaces. (Obviously, you don’t tell 
people about this feature). The number 7 
is the magic number, and is defined near 
the top of the program so you can change 
it. To disable the magic number feature, 
define it to, say, 200. You could never enter 
200 leading spaces on a command, be- 
cause DOS doesn’t allow commands to be 
that long. 


One problem that can arise with programs 
that intercept commands is what happens 
when the command is not typed at the DOS 
prompt. For example, you don’t want to 
prevent commands being put into EDLIN, 
or any other program that reads the 
keyboard with the same function call as 
COMMAND.COM uses to get its com- 
mands. 


DDC must, therefore, differentiate be- 
tween strings typed at the DOS prompt and 
from other programs. This is done as fol- 
lows. When the installed DDC program is 
called for the first time, it can be guaran- 
teed that this call will come from COM- 
MAND.COM. This is because DDC will be 
installed from the DOS prompt, and the 
DOS prompt will return immediately after 
it is installed. So, when called for the first 


time, DDC looks back up the stack and re- 
trieves the value of CS and IP to record the 
address that it was called from. This 
address will be within COMMAND.COM it- 
self. It saves these addresses. Every time 
DDC is called subsequently, it looks up the 
stack again and compares the calling 
addresses with the stored ones. If they 
match, then DDC must be being called 
from the DOS prompt. 


Loading another copy of COMMAND 
would prevent this system from working, 
you may think. Actually, it tends not to, be- 
cause the parts of COMMAND that are 
already in RAM are not loaded twice. Of 
course, if you shell to DOS from a large 
program, like Word Perfect, chances are 
that the resident part of COMMAND will 
have been replaced with Word Perfect, soa 
complete new copy of COMMAND will be 
pulled in, thus preventing DDC from doing 
its work. You could get round this by re- 
moving the stack-checking routines if you 
wish, but DDC does not claim to be the 
ultimate in PC security systems. 


By the way, the routines that look back up 
the stack are sensitive to the number of 
registers that you push before calling the 
routines themselves. If you add or remove 
any push or pop instructions in DDC, you 
may need to change the part of the stack 
that is looked at. 


This program is available for downloading, 
from the EXE conference on Cix. Call Cix 
on 01 390 8446 for membership details. 
Contributions for the Code Page are wel- 
comed, and will earn &30 for the senders 
of any that are printed. Continued. . . 


The .EXE Disk 

From next month, we'll be making the EXE 
Disk available to readers. This will contain 
all the source code from the Code Page 
articles, plus many other indispensable text 
and program files. For example, the XRAY 
and SMAP utilities, the DOS interrupt 
listing (all 314 KB of it), the .EXE back- 
issues contents list and anything else we 
can think of. Full details next month, 
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# Tidy up from above routines, 
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ne 
He 
a 
oy 
. 
4 
ne 
Sep top? 
matchi: isd is 
mp 032 
je jot it 
dep Sxroph 
4e ot it 
label2: aaa 
en ° pi 
fre Tab 
cmp byte pt 
ie jot_in_}i 
3 
lab: iy i} 
ine bp 
jap Tabol2 
got_it: typed a forbidden command 
mov bp, dx yf string buffer 
ine bp Ser entered 
mov byte pi aerlea a 
mov: byte ptr ds:/bp+i) CR. DOS will 
typed RETURN, 
mov. ah,9 
push e3 
pop” ds 
mov dx, offset message 
ine 2th 
t_in list: 
pop bp 
pop an 
pops 
Pop bx 
Popa 
pop, ak 
ree 


7 Opcode for a far jump. 
} Filled by init code 


‘dw 0 
rip dw 0 


Is db ‘dirt, 0, 0 


sf copy! 0, 
db ODh,0Ah, ‘Bad command or file name’,O0Dh,0Ah,’$’ 


i Change Int 21h vector to point to 
} our code, and then TSR. 


oa,e3 


53322353228 
53333353333 
S22 eR 2222 


(EXE) 
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CROSS SUPPORT 
SOFTWARE 


for EMBEDDED 
MICROPROCESSORS 


Now with X-Ray high-level 
debugger 68000/020 


Ringway House, Bell Road 
Daneshill, Basingstoke 
RG24 OFB England 
Telephone: (0256) 57551 
Telex: 858893 

Fax: (0256) 57553 


MICROTEC 
RESEARCH 
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Features 

@® SUPPORT: we have been writing 
microprocessor software development 
tools since 1974. We offer the knowhow, 
training, product quality, and in-depth 
documentation needed for demanding 
development environments 


@ Advanced C and Pascal compiler 
design produces ROMmable, highly 
OPTIMISED CODE 


@ Hosts include VAX, IBM PC, 
APOLLO, SUN, HP 9000 


®@ Compiler targets include 
68000/08/10/20, 8086/186/286, 
8080/85, Z80, 64180 


@ Maths COPROCESSOR support 


@ Assemblers and simulation/debug tools 
for most 8, 16 and 32 bit 
microprocessors 


@ BIT SLICE meta assemblers 


® Suitable for download to all major ICE 
hardware. 
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Debugging 


Introducing CodeView 


Ask a group of Cprogrammers which compiler they use, and Microsoft's name will be top of the 
list. Ask them why, and they'll say it’s because of CodeView. If you haven't learned CodeView yet, 


Those who have not yet bought Microsoft C 
(or indeed, any other ‘serious’ Microsoft 
language system for the PC and PS/2) know 
nothing of CodeView other than what they 
hear from their luckier contemporaries. 
Therefore, it seems a worthwhile exercise 
to take a real in-depth look at CodeView to 
see just why everyone who has used it 
loves it so much. In order to do this, of 
course, we need to look at the program 
from the point of view of its typical user: a 
programmer who wants to find out why 
his/her program does not work in the way 
intended (if, indeed, it works at all), We'll 
do this by writing a program in C, using 
Microsoft C V5.1; this comes with Code- 


Adam Denning gets you started. 


View V2.2, which seems to be the latest 
version. This is the release of the debugger 
which we're going to examine here. 


For a simulated debugging exercise to be 
anything like realistic, the program being 
debugged needs to be fairly complicated 
and fairly big. In an attempt to satisfy those 
needs, we'll debug the program presented 
below. Note that, in this case, débugging 
means the study of its execution, rather 
than the search for bugs, as there aren't 
any. Also, by the way, the source code for 
this article is available for downloading 
from the EXE conference on Cix. If you 
don’t want to type it in, and can’t download 


y* 
Header file for MODULE 
Project: 


Author: Adam Denning 


This is the common header file for files 


MODULE File paging utility 


it, you should be able to follow the ideas 
presented in this article by relating the 
listed code to some of your own. 


The code is compiled under C 5.1 as fol- 
lows: 


cl -Od -Zi -F 1000 
modulel.c module’.c 


-W3 -Femodule 


4 


this instructs the C compiler to compile 
the files module1.c and module2.c to pro- 
duce modulel.obj and module2.obj. The 
-Od option turns optimisation off, as the 
sophisticated optimisation techniques em- 
ployed by Microsoft C can cause code to 


/* this value deterines the maximum */ 
/* number of files which may be #/. 
/* processed in one invocation of MODULE.EXE */ 


fidefine 


MODULE1.C and MODULE2.C, which together 


form the program MODULE.EXE. It must be included 


by both files during compilation. 


Compiler: 
Command Line Used: 


Microsoft C V5.10 or later 


typedef struct OPTIONS 


cl -Ox -F 1000 -W3 -Femodule modulel.c module2.c 


x7, 


/* PREPROCESSOR DEFINITIONS AND MACROS */ 


/* common ASCII equates and other useful values */ 


fdefine BELL 0x07 
#define BACKSPACE 0x08 
#define TAB 0x09 
fdefine LF 0x0a 
fdefine ENTER Ox0a 
#define FF 0x0c 
#define Ro Ox0d 
fdefine RETURN Ox0d 
#define CTRLZ Oxla 
fdefine Esc Oxlb 
#define SPACE 0x20 
#define DEL Ox7£ 
fdefine FALSE (0) 

fdefine TRUE (-1) 


/* default values for each of the options */ 


BYTE line_length; 
BYTE page_length; 
BYTE top margin; 
BYTE header_margin; 
BYTE bottom margin; 
BYTE left_margin; 
BYTE use_formfeeds; 
BYTE no_processing; 
BYTE verbose_flag? 
BYTE display time; 
BYTE single sheets; 
BYTE double strike; 
BYTE line_numbers; 
BYTE tab_size; 

BYTE start_page_num; 
int end_page_num; 


OptionList; 


/* GLOBAL VARIABLES */ 


extern char 


MAXARGS 50 
/* GLOBAL TYPE DEFINITIONS */ 


typedef unsigned char 
BYTE; 


extern OptionList 


option list [ ]; 
ptime [ ); 


fdefine  LINELEN 80 
fdefine  PAGELEN 66 
fdefine | TOP_MARGIN 3 
#define HEADER_MARGIN 0 
#define | BOTTOM_MARGIN 3 
fdefine | LEFT MARGIN 0 
#define  TAB_LENGTH 8 
fdefine | START_PAGE 1 
#define | END_PAGE. -1 


/* GLOBAL FUNCTION PROTOTYPES */ 
void main(int arge,char **argv); 
int pascal PageIt (FILE *File, 

char *FileName, int ArgC); 


/* END OF MODULE.H */ 


Figure 1—-MODULE.H — The header file 
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OS/2 — Focus on IBM 


CONFERENCE 13th FEB CENTRAL LONDON 


Key note speaker 


Jim Cannavino — IBM's President of Entry Systems (USA) 


The OS/2 User Group is pleased to 
invite you to a crucially important 
conference at a time when OS/2 is 
becoming a reality in the corporate 
environment. 

The key note speaker will be Jim 
Cannavino, President of IBM's Entry 
Systems Division, USA. You will have the 
unique opportunity to hear and question 
IBM's most senior executive responsible 
for OS/2 and related products. 

With first-hand information supplied 


both from within and outside IBM, this 
conference will give anyone considering 
the use of OS/2 a basis for making sensible 
strategic decisions. OS/2 products will be 
on show throughout the day. 

The OS/2 User Group is playing an 
increasingly important role in the evolution 
of OS/2. It is now the official channel for 
feedback to the manufacturers for 
requested enhancements to OS/2. 
Delegates will have the opportunity to 
contribute to these requirements. 


COFFEE & REGISTRATION 

Jim Watt Chairman 
Jim Cannavino IBM (USA) 

COFFEE 
Martin Legge Data Logic 
Dave Bramley IBM 

LUNCH 
Brian Nelson Microsoft 
Ed Henning PC User S 

TEA 
Dave Carratt Mars Group SS 
Rob Wombwell OS/2 User Group Re re 
PANEL OF SPEAKERS 3 


Name 
Address 


Job Title 


Company Name Telephone 


Membership No. 
Conference Fees (includes Coffee, Lunch and Documentation) ENCE 


(I Members &80+VAT= £92.00 
Non-Members £120 + VAT = £138.00 BOOK EARLY ~ ENROLMENT LIMITED 
Yearly Membership  £85+VAT= £9775 All bookings must be received by 8th February — subject 
Prepayment is essential. Please make cheques payable to to availability 
“OS/2 User Group” Please return to Karen Burns 
Cheque enclosed for £ 0S/2 User Group 
: Cecily Hill Castle, Cirencester 
Access [] Visa L_] I a Glos. GL7 2EF Telephone: (0285) 655888 
Expiry date: Signature 
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Figure 2 — Listing of MODULE1.C 


/* 
Module: MODULE1 

This program paginates files to its standard input. Its command 
line is scanned for filenames (which can be ambiguous) and for 
program options, which are introduced with the ‘-’ character. The 
options determine what paging effectors are used; for example, the 
page length may be set to something other than the default value. 
Options affect all files positioned to the right of the option on 
the command line, until over-ridden by another option 

This module looks after command-line processing. 
Globally-accessible functions: 

void main ( int argc, char * * argv ); 

Globally-accessible data: 

Option list, an array of structures containing the option values 
for the file under consideration 

ptime, an array holding the current date and time as a string. 
Compiler: Microsoft © V5.10 or later. 

Command Line) Used: cl Ox -F 1000 -W3 -Femedule modulel.c medule2.c 


#include <stdio.h> 
#include <string.h> 
#include <time.h> 
#include <stdlib.h> 
#include <stdarg.h> 
#include <conio.h> 
#include <dos.h> 
#include “module.h" 


/* LOCAL FUNCTION PROTOTYPES */ 


static void 

static void pascal 
static BYTE pascal 
static int pascal 
static int pascal 


DoUsage (void) ; 

Options(char *String); 

GetNumber(int Start, char **StringPtr); 

GetArgs(int ArgC, char **Argvl, char **Margv); 

CheckWild(char *WildName, char **WildArray, 
int count); 

CurrentValue(int Value); 

AssignOptions(int Number) ; 

CurrentBoolean(int Value); 

ScanDirectory(char * pattern); 


static char *pascal 
static void pascal 
static char *pascal 
static char *pascal 


/* MODULE-~GLOBAL VARIABLES */ 


/* these variables are the global option values, and are set by */ 
/* the command-line options. From these, the per-file values in */ 
7* option_list are set. */ 


static BYTE 
LineLength = LINELEN, 
PageLength = PAGELEN, 
Top = TOP_MARGIN, 


DoubleStrike =(BYTE) TRUE, 
LineNumbers =(BYTE) FALSE; 


static int : 
EndPage = END_PAGE; 


/* this variable holds the string literal ‘current’ and is used */ 
/* by CurrentValue and CurrentBoolean, */ 


static char 
current(] = "current: "7 


/* GLOBAL VARIABLES */ 

/* this variable is an array of structures, and is used to hold */ 
/* the individual option values for each file being processed. */ 
OptionList option_list [MAXARGS) ; 

/* This array is set up to hold the current date and time as a */ 
/* string so that it can be displayed in the paginated output if */ 
/* required. */ 

char ptime(26); 
/* Function: void main ( int argc, char * * argv ); ¥/ 
/* Purpose: 

/* This function is called by the C startup code; it is the */ 
/* start of the program. It processes the command line and */ 
/* then calls PageIt to paginate each filename given 47 


He main(int argc, char **argv) 


FILE 
char 
int 
long int 


*fp; 

*mv( MAXARGS), 
marge, pps; 
tloc; 


*emargv: 


/* print a title */ 
fprintf(stderr, "MODULE V1.0 (C) 1988 Adam Denning\n"); 


margy = mv; 


Header = HEADER MARGIN, 
Bottom = BOTTOM MARGIN, 
Left = LEFT MARGIN, 
TabSize = TAB LENGTH, 
StartPage = START PAGE, 
UseFormFeeds =(BYTE) TRUE, 
OutputPlag = (BYTE) FALSE, 
LoudFlag =(BYTE) TRUE, 
DisplayTime =(BYTE) FALSE, 
SingleSheets =(BYTE) FALSE, 


7* efficiency 


/* if we have arguments, process them... */ 
if (--arge) 
{ 
/* marge will hold the total count of files to */ 
/* be processed; the margy array will hold */, 
/* pointers to each of the filenames gathered / 
if ((margc = GetArgs(argc, ++argv, margv)) == 0) 
DoUsage(); 
arge = 0; 
/* give stdout a big buffer to improve i/o | 


setvbuf(stdout, NULL, _IOFBF, 16384); 


/* read the current date and time and convert it */ 


il/ 


move, making debugging very confusing. 
The -Zi option tells the compiler to include 
CodeView-compatible debugging — in- 
formation in the object file; as the cl 
compiler-driver program also invokes the 
linker to link modulel.obj — and 
module2.obj together, the -Zi option also 
passes information to the linker telling it to 
generate an .EXE file containing CodeView 
information (the linker option generated 
is /CO). The -F 1000 option makes cl tell the 
linker to give the resulting program a stack 
of 4096 bytes; the default is 0x800. I in- 
crease this habitually, but it almost certain- 
ly isn’t necessary. The -Femodule option 
makes cl tell the linker to call its output file 
module.exe. Finally, -W3 tells the compiler 
to use its highest warning level — warnings 
will be generated for almost any slightly- 
dodgy statement. 


The resultant program is an extremely use- 
ful multi-file pagination utility which lets 
you apply different options to each file or 
group of files processed. The basic rule of 
operation is 

module “options” apn “options” apn ete 
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where “options” represents a list of op- 
tions which may be given and apn repre- 
sents a DOS ambiguous pathname, such as 
c:projmodulé*.c, which specifies all .C files 
in the PROJMODULE directory on drive C:. 
Options apply to all files specified to the 
right of the option, until the end of the line 
or until another occurrence of the option 
overrides its current setting. Also, options 
may be specified individually or in groups, 
as an option list. For example, the line 


module -d -no -113e *.c -d-1*.h 
which could also be written as 
module -dnol18e *.c¢ -dl *.h 


would cause all .C files in the current direc- 
tory to be paginated with the -d, -no and 
-1132 options set. All .H files would be 
paginated without the -d option, as it is a 
toggle, but the -no option will still be in 
effect. The .C files would be paginated with 
-1132, but the .H files would use the default 
value for the -I parameter, as it has been 
given without a corresponding numeric 


value. The program has quite a few op- 
tions, which we'll describe in greater detail 
as we proceed through the debugging of 
the program. 


As an aside, you'll notice that a large num- 
ber of the functions in this program are 
declared as pascal; this means that they use 
the calling conventions used by Microsoft 
Pascal (and FORTRAN, and BASIC). This 
method is shorter and faster, but means 
that functions cannot have a variable num- 
ber of parameters. For this reason, the 
function CPrintf, which does take a variable 
number of parameters (just like the nor- 
mal printf library function) is not declared 
as pascal. Also, functions which take no pa- 
rameters are neither faster nor shorter if 
they use the Pascal calling convention, so 
they are left to use the C calling convention 
as normal. 


CodeView 


Back to CodeView and our program. The 
command 


ev module -dnol1 32 *.c 


CROSS SOFTWARE 


C COMPILERS 
68000, 68020, 6809, 68HC11, 6301, Z80, 
8080, 8051, 8096, 6502, 7807 
Apple Macintosh, Atari ST, Amiga 
Introl, IAR, AZTEC, Lattice and Real Time 
Systems. 


MODULA-2 COMPILERS 
68000, 68020, 6809, 68HC11, 6301 
Introl. 

PL1 


8085 and 8086 
Warren Point International. 


FORTH METACOMPILER 


Z80, 8085, 8748, 8051, 68000 
LMI. 


CROSS ASSEMBLERS 
most processors - Macro re-locatable 
assemblers 
2500AD Software, IAR, Real Time Systems 
and Avocet. 


SOFTWARE SIMULATORS 


S-GKS - portable graphics toolkit 


- written in ‘C’ to provide performance 
and portability 


- available on a wide range of systems 
from PC’s to mainframes 


- support for the popular workstations; 
SUN, Apollo, IBM, DEC (VMS and 
Ultrix), Tektronix 


— full GKS level 2b functionality for PC’s 
- Fortran and ‘C’ language support 
- ISO certified 


GKS TRAINING 


- 4-day training course on developing 
interactive graphics applications using 


for Z80, 8085, 6502, 8051, 8748, 6301, 6800 GKS 
from  2500AD Software and Avocet. 


C-GUL - Calcomp to GKS Utility 


- software to allow Calcomp based 
applications to use GKS and obtain 
improved quality output on a wide 
range of devices 


VAX hardware 


- complete entry level VAX/VMS systems 
for the software developer from around 
£5000 


- innovative hardware expansion 
solutions for the MicroVax 2000 and 
VaxStation 2000 


- full desktop publishing systems 
Is Your AT LONELY? including VaxStation, Postscript laser 


Cannot communicate efficiently, task-to-task, over your printer and Interleaf software from 
file-oriented network. £11000 


VULNERABLE? - - MicroVax Il to VaxStation upgrade kits 


Is not protected by its built-in memory management hardware - MicroVax 2000 based PC-file servers 
i ‘t use it. ' 
because your operating system can’t use it. ~ MicroVax 3000 range systems 


FRUSTRATED? 


Lots of its processor power is dissipated supporting your 
overweight system software. (@) 


SS ENUS 
5 YSTEMS 


9a St. Colme Street, Edinburgh EH3 BAA. 
Tel: 031-225 6934. Fax: 031-226 2603 
Contact Genus for our full range of products and services. 


[CIRCLE NO 263 


Many of the above are also available for VAX and Unix hosts. 


System Science 


3-5 CYNTHIA STREET Tel: 01-883 1022 
LONDON N1 9JF Fax: 01-837 6411 


[CIRCLE NO 273} 


Scientific Software Limited 
Rose Industrial Estate 


€ (+) (») 54 Marlow Bottom 
Ssl Marlow, Bucks SL7 3ND 
Tel. 0628 890011 
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Figure 2 —Listing of MODULE1.C (continued) 


OO 


/* to a string, overwriting the ‘\n’ character put ny 
/* there by ctime. 


time (&tloc); 


strcpy(ptime, ctime(&tloc)); 
ptime(24] = ‘\0'; 


if ((fp = fopen(*margy, “rb")) == NULL) 


fprint£ (stderr, 
"Usage: module {~opts) apn [apn...] [> | >> ovtfile)\n" 
“apn is any valid MS-DOS ambiguous pathname\n" 
"Options are:\t" 
"-Pnn: set page length to nn\t\t%s\n\t\t", 

CurrentValue (PageLength) ) 7 


fprintf(stderr, "-Lnn: set line length to nn\t\t%s\n\t\t", 
/* process each file in turn */ Current Value (LineLength) ) 7 
fprintf(stderr, in; set Lop margin to nn\t\tts\n\t\e", 
while (margc--) , CurrentValue (Top)) ; 
( fprintf(stderr, "-Hnn: set header margin to nn\t\t%s\n\t\t", 
7* if the no RRccaae ang flag is set, */ Current Value (Header) ) 7 
/* simply display the filename and end */ fprintf(stderr, "-Bnn: set bottom margin to nn\t\t#s\n\t\t", 
CurrentValue (Bottom) ) 7 
if (option list {argc] .no_processing) fprintf(stderr, "-Enn: set tab size to nn\t\t%s\n\t\t", 
printf ("¥s\n", *margy)? Current Value (TabSize) ) ; 
else fprintf(stderr, "-LMnn: set left margin to nn\t\t%s\n\t\t", 
{ CurrentValue (Left) ) 7 
/* otherwise, open the file */ fprintf(stderr, "-SPnn: start from page nn\t\t%s\n\t\t", 


CurrentValue (StartPage) ) ; 
fprintf(stderr, "-EPnn: end at page nn\t\t\tts\n\t\t", 


fprintf(stderr, “\nCannot open %s\n", *margv); Current Value (EndPage) ) ; 
else Pprinvecskdsre, "=F: %sformfeeds\t\t\t%s\n\t\t", 
ggle, CurrentBoolean(UseFormFeeds) ) + 
/* give it a big buffer *] frints (stderr, MeN: %sno output\t\t\t%s\n\t\t", 
ggle, CurrentBoolean (OutputFlag)); 
setvbuf (fp, NULL, _IOFBF, 16384); FeEIVCE atderes "=: Veverbosity\t\t\tes\n\t\t", 


4£ (option list (argc) .verbose_ flag) 
fprint£ (stderr, "Processing 43...", *margv) 
/* and paginate it 


pps = Pagelt(fp, *margv, argc); 
if (option list (arge] .verbose flag) 
fprintf(stderr, "td pagetc\n® ’ 


toggle, CurrentBoolean (LoudFlag)); 
BPELbcetabderey M=Ds ‘sdate & time\t\tts\n\t\t", 
ggle, CurrentBootean (DisplayTime) )); 
fprint£ (sta irr, "-S:  tssingle-sheet pause\t\t%s\n\t\t", 
gle, CurrentBoolean(SingleSheets)) + 
feeineetacseccs Ri tsdouble-strike\t\t%s\n\t\t", 
toggle, CurrentBoolean (Doublestrike) ); 


pps, (pps == 1) 2’! : /s8!); fprintf(stderr, =NO: §sline numbers\t\tts\n", 
‘| felose (fp) + toggle, CurrentBoolean(LineNumbers) ); 
exit (1); 
++margv? ) 
+rarge; 


/* Function: static void pascal Options ( char * String ); +] 

y) /* Purpose: a/ 

else /* ‘This function takes a command-line option and sets the  */ 

DoUsage(); /* requisite global variable to its given value. If a value */ 

7/* is expected and none 4s given, the variable is set to its */ 

/* exit cleanly, returning zero for success */ /* default value. */ 

/* The string passed may contain more than one option, in */ 

exit (0); /* which case all the options are processed in the one call */ 

) /* main */ 7* a7 
/* Punction: static void DoUsage ( void ); ih static void pascal Options(char *String) 

/* Purpose: */ { 


/* This function displays a usage message 


and Ap int cf 


/* the current values of each of the parameters */ 


7* Tt then exits to DOS with an error code 
static void DoUsage (void) 
: static char toggle[) = “toggle “; 

/* display a * * BIG * * usage message 


ie / /* scan the string 


while (c = *(++String)) 


switch (c) 


7* set the bottom margin */ 


it? 


case ‘B': 


ey) 


invokes CodeView and tells it to debug the 
program module.exe; the rest of the com- 
mand line is passed to module as its com- 
mand line. 


The program we're debugging needs no 
special options to CodeView (it can use 43 
lines on an EGA, or separate display adap- 
tors, and so on, but we won’t), so invoke it 
with the command line shown above and 
ensure that there is at least one .C file in the 
current directory for the program we're 
debugging to use as its input. CodeView 
starts (it takes a fairly long time to initialise, 
which can often be annoying) and it loads 
the source code for MODULE1 into mem- 


ory. 


At this stage, you'll see two windows on the 
CodeView screen, separated by a green 
line. The largest window, at the top, con- 
tains the source code. The smaller window 
at the bottom is where you enter com- 
mands and where a large number of those 
commands present their information. At 
startup, the cursor is in this lower window; 
you move it between the source window 


.EXE Magazine, Vol 3, Issue 8, February 1989 


and the command window by pressing F6. 
You can change the size of the window 
containing the cursor by pressing Ctrl-G 
(for Grow) and Ctrl-T (for Tiny), Press F2 
and another window appears at the right of 
the screen, showing the machine registers. 
If you have a 386 machine, the extended 
registers are shown in their full 32-bit for- 
mat. The individual registers may be 
changed in the usual DEBUG/SYMDEB 
manner with the R command. For exam- 
ple, typing rip 1234 sets the IP register to 
the value 1234 (decimal, unlike Debug). 
CodeView does in fact share a large num- 
ber of its more machine-oriented com- 
mands with DEBUG and SYMDEB, so if 
you're familiar with one of these debug- 
gers then the move to CodeView is rather 
easier than if you're entirely new to debug- 
ging technology. 


Apart from the source, command and reg- 
ister windows, you'll notice the menu bar 
at the top of the screen. By pressing ALT 
together with one of the highlighted let- 
ters, you get the menu corresponding to 
that letter. The system will also work with a 


mouse, Every command which you can 
select from the menus can also be selected 
by typing a command into the command 
window; the reverse is not true, however, 
as there are quite a few commands which 
can only be executed by typing them in at 
the command window. 


You'll notice at the moment that CodeView 
is showing your program in C source form; 
this is generally what you want, as you 
would normally prefer to debug your 
program in the high-level language in 
which you wrote it rather than in assembly 
language (CodeView can also understand 
Microsoft BASIC and FORTRAN programs). 
If you press F3, however, you will get both 
C source code and the corresponding 
assembly language instructions that the 
compiler generated. This is useful if you 
suspect that a routine is corrupting a regis- 
ter, or if you distrust the generated code; 
it’s also useful if you write a lot of functions 
in assembler and you want to ensure that 
your interface to C (or other language) is 
correct. 


Continued... 


CommonvView. 


THE Application Framework for Windows and Presentation Manager Developers 


A CommonView Demonstration 
File CommonView Features Demonstrations 


CommonView Detail 
CommonView. o. 


O routes all Windows messages for you 

© creates and manages your 0S/2 threads 

© manages your local/global heaps and segments 

O deals with programming anomalies such as DS != SS 

© provides a persistent object store 

© supports fully Object-Oriented techniques 

© includes the best C++ compiler for DOS and 05/2 

O provides C++ classes for most Windows objects 

Oc+t+ inline functions ensure performance matches raw C 


PM and Windows compatibility 


Code Reduction compared to Windows 


Reduction in size of .EXE files 


With CommonView, all you write is your application. 


Furthermore, there is a real 75% reduction in the amount of source you have to write. For 
example, MicroSoft’s CardFile example reduced from 5000 lines of C to just over 1000 lines of 
C++, using CommonView. This productivity improvement was achieved consistently by our 
beta-testers over a range of real Windows applications. 


Glockenspiel 


19 BELVEDERE PLACE, DUBLIN 1., IRELAND. 
TEL: +353-1-364515 (FROM U.K.) 0001-364515 
FAX: +353-1-365238 (FROM U.K.) 0001-365238 
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Debugging 
Figure 2 — Listing of MODULE1.C (continued) 
Bottom = GetNumber (BOTTOM MARGIN, &String); case 'P/: 
break; PageLength = GetNumber(PAGELEN, &String); 
break; 
/* toggle the ‘display time’ flag #/ 
/* toggle the ‘loudness’ flag +*/ 
case ‘D's 
DisplayTime = (BYTE) (!DisplayTime) 7 case ‘Q': 
break; LoudFlag = (BYTE) (!LoudFlag) ; 
break; 
/* if ‘EP’, set the ending page number; */ 
/* otherwise, set the tab expansion size */ /* toggle the ‘double-strike’ flag */ 
case 'E!: case ‘R': 
1£ (*(String + 1) == ’P’) DoubleStrike = (BYTE) (!DoubleStrike) ; 
break; 
#4String; 
EndPage = GetNumber(END PAGE, &String); /* 4£ 'SP', set the starting page number; */ 
7* ovherwise toggle the ‘single sheets’ */ 
else 7* flag */ 
TabSize = GetNumber(TAB_LENGTH, &String); 
break: case 'S!: 
if (*(String + 1) == ’P’) 
/* toggle the ‘use formfeeds’ flag +/ { 
++String; 
case ‘F': StartPage = GetNumber(START_PAGE, &String); 
UseFormFeeds = (BYTE) (!UseFormFeeds) ; 
break; else 
SingleSheets = (BYTE) (!SingleSheets); 
/* set the header margin #/ break? 
case ‘H's 7* set the top margin #7, 
Header = GetNumber (HEADER MARGIN, &String) + 
break; case ‘T's 
Top = GetNumber(TOP_MARGIN, &String); 
/* if ‘LM’, set the left margin; otherwise + break; 
/* set the line length 
7* anything else is an unknown option */ 
case ‘Lz 
A£ (* (String + 1) == 'M’) default 
{ fprinee (atderr, “\nBad option letter tc - ignored\n\n", ¢)? 
++String; break; 
Left = GetNumber(LEFT_MARGIN, &String); ) 
) 
lse 
LineLength = GetNumber(LINELEN, &String); 1 */ 
break; 7/* Function: static BYTE pascal GetNumber ( int Start, */ 
7s char * * StringPtr ); */ 
/* if ‘NO’, toggle the line numbers flag; */ /* m7, 
7/* otherwise, toggle the ‘no output’ flag */ /* Purpose “if 
/* This function converts a string containing a ay 
case ‘N’: Uh decimal number into the value represented by ‘Y/ 
if (*(String + 1) == /0') Vii that number; if no number is found, the default */ 
/* value passed as ‘Start’ is used */ 
LineNumbers = (BYTE) (!LineNumbers) ; 
‘ +#String: BYTE pascal GetNumber(int Start, char **StringPtr) 
{ 
else char *String; 
OutputFlag = (BYTE) (!OutputPlag); int i, sum; 
break; % 
/* set up the local variables wi 
/* set the page length sol / 
sum = 0; 


Switching screens 


The CodeView display is now in ‘mixed 
mode’; if you press F3 again, it switches to 
‘assembly mode’, in which only the assem- 
bly code is shown. Press F3 once more to 
get back to source mode. 


If you press the F4 key, execute the’ com- 
mand or select the ‘Output’ option from 
the ‘View’ menu, the screen display will 
change to that of the ‘output screen’ = that 
is, the screen which will be used by the 
program being debugged. By keeping 
CodeView output distinct from program 
output in this way, it is very much easier to 
debug applications which write to the 
screen. Press any key to get back to Code- 
View. 


Ablue bar (inverse video on monochrome 
screens) highlights the current line. The 
current line is the one which will be ex- 
ecuted next. You'll notice that at present 
there is no such line on your display. This 
is because you haven't started the program 
yet. Press F8 or execute the “T” command 
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(don’t worry about exactly what this does 
just yet); this will start the program and 
move the current line to the first in the 
main function; the source window is up- 
dated to reflect all this. 


If you want to, you can use CodeView as a 
sophisticated SYMDEB-type debugger, in 
which you're only really interested in set- 
ting breakpoints and executing until you 
hit one. A breakpoint is a point in the code 
of your program at which you have re- 
quested that execution stops; CodeView 
allows you to set breakpoints on individual 
assembly-language instructions and on C 
statements. As an example of this, move the 
cursor into the source window by pressing 
F6 as appropriate, and by using mixtures of 
the Up, Down, PgUp and PgDn keys; move 
the cursor to an executable statement in 
the main function. Now press F9 (meaning 
‘set breakpoint at cursor’) - you'll see your 
selected line become highlighted. Now 
press F5 (meaning ‘go’). The ‘go’ com- 
mand tells CodeView to run the program 
in real time, as if it were running stand- 
alone outside CodeView. The only way of 


getting back to CodeView once you've 
selected ‘go’ is to hit a breakpoint (there 
are other ways, but we'll ignore these for a 
moment). So long as the line you selected 
on which to set the breakpoint eventually 
becomes the current line, execution will 
stop when it reaches that point, and the 
program screen will be replaced by the 
CodeView screen. CodeView allows 
numerous breakpoints to be set, and ifthey 
are set with the BP command or by press- 
ing F9 on the line at which to break, they 
are referred to as ‘sticky’ breakpoints. This 
means that they don’t go away until you 
issue a command to remove them. Another 
sort of breakpoint is the ‘Teflon’ break- 
point, which goes away once it has been 
reached, To use this sort of breakpoint, 
which is often the most convenient for sim- 
ple debugging, move the cursor in the 
source window to the line containing the 
statement you want to break on, then press 
F7 to execute from the current point in the 
program to the cursor line. The program 
will stop as soon as it reaches the cursor 
line, because it has hita breakpoint, but the 
breakpoint disappears as soon as it gets 


“You should seriously consider 
whether your organization can afford not 
to subscribe.’ 

Gordon Owen, Managing Director, Mercury Communications, UK 


RIP TW AlAAhD ized 


Effective IT can radically improve your competitive edge and networking is the key enabling technology. But 
whether you are an exploiter of network services and technology or a supplier how do you keep abreast of 
developments in this fast moving field? 


Networks is a loose-leaf information source designed to give you up-to-date in-depth coverage of all aspects of 
the networking scene. Updated quarterly, it draws on the expertise of the leading companies and indiviudals in the 
field including IBM, BT, AT&T, Mercury and ICL. It will include sections on practical networking problems and 
solutions; advice on network strategies; information on the latest standards; reviews of products and services; the 
latest technology; commentary on legislative developments and much more. 


Can your organization afford not to subscribe? 
For a full information pack on Networks please return the form below. 


Name Position 


Company 
Address 


Return to: Dept. DR, Blackwell Scientific Publications, Osney Mead, Oxford OX2 OEL 
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The PC Fortran Compiler 
you've been waiting for... 


@ The FASTEST PC Fortran 77 compiler around — 13,000 lines 
per minute on a 16MHz IBM PS/2 Model 80. 


@ Compiled programs exploit the 386 hardware FULLY, 
enabling you to address up to 4 Gigabytes of memory. 


ANSI Fortran 77 plus mainframe extensions. 

Designed around 80386 32-bit protected mode and the 
80387 co-processor. 

Runs under MS-DOS. 

Checkout mode with run-time diagnostics. 

Full window-based source level debugger. 


Provides a library of over a hundred routines for MS-DOS 
access, non-standard file manipulation, window 
management, graphics, etc. 

@ Supported by experts and supplied with a comprehensive, 
fully indexed reference manual. 

@ Allows libraries to be linked dynamically to programs 
during execution. Dynamic linking means that EXE files 
are kept small. 

Contains a full 32-bit in-line symbolic assembler with 
window-based debugger. 


EMBEDDED ADA 


Comprehensive range of system 
components 


Integrated environments hosted 
on standard PC hardware 


Choice of target environments 
for Intel targets 


Emphasis placed on productivity 
and ease of use 


1 Components from £189 + VAT 


KBSL 


Campus Road 

Listerhills Technology Park KB 
Bradford 

West Yorkshire | 
BD7 1HR 

Tel. (0274) 736895 


Fax. (0274) 736553 


SOFTWARE MARKETING GROUP 
COMPUTING SERVICES - UNIVERSITY OF SALFORD 
SALFORD - M54WT - ENGLAND 
Telephone: (+44) 061 736 5843 Extension 7328 
Fax (Groups 2 & 3): (+44) 061 745 7808 - Telex: 668680 (SULIB G) 


MS.005 is a trademark of Microsoft Corporation 
IBM and PS/2 are trademarks of the International Business Machines Corgoration. 
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Debugging 
Figure 2 — Listing of MODULE1.C (continued) 
String = *StringPtr; return count; 
/* scan the string until its end... a, 
* ' * ree 
while(i = *(4ssteing)) fs proscuriore BEsGb char] * pascal CucrentValue (int value. )\s/4/ 
dE (Lom 40" a6 i 7* ‘This function returns a string giving the current value */ 
sum svsum f LOH Ls Or? 7* of a numeric option * 
/* ..,or until a non-digit 1s found Bu! static char * pascal CurrentValue(int Value) 
else { 
break; static char array(20); 
sprintf(array, "%std", current, Value); 
/* reverse back to the terminator Ly A return array; 
--String; } 
The */ 
/* and return the calculated value, or Start, if no */ /* Function: static void pascal AssignOptions ( int Number ); */ 
/* digits were processed #/ 7* Purpose: + 
/* This function sets up the per-file options for the given */ 
sum = (*StringPtr == String) ? Start : sum; /* file to the currently-prevailing global option values */ 
7* The file is given in terms of its {ndex number in the */ 
/* update the string pointer #7 /* array of pointers tal J 
*StringPtr = String; pear void pascal AssignOptions(int Number) 
return (BYTE) sum? option list (Number) .line_length © LineLength; 
) option list (Number) .page length = PageLength; 
option_list [Number] .top margin = Top; 
Th: Wh option list [Number] .header_margin = Header; 
7* Function: static int pascal GetArgs ( int Argc, df option—list (Number) .bottom margin = Bottom; 
7* char * * Argyl, char * * Margy); */ option list (Number) ,left_margin = Left; 
/* a7, option list (Number) .use formfeeds = UseFormFeeds; 
/* Purpose: */ option list (Number) .no_ processing = OutputFlag; 
/* This function expands the command line, storing filenames */ option_list (Number) .verbose flag = LoudFlag; 
/* in the array of pointers Margy, and passing option strings */ option list [Number] .display time = DisplayTime; 
/* to the Options function. Filenames containing wildcards ih option list [Number].single Sheets = SingleSheets; 
7* are expanded, and the total count of filenames stored is  */ option list [Number] .double strike = Doublestrike; 
/* returned as the function's result Lif! option list (Number) .line numbers = LineNumbers; 
option_list (Number) .tab_size = TabSize; 
static int pascal GetArgs(int ArgC, char **Argvl, char **Margv) option _list [Number] .start_page_num = StartPage; 
{ option_list (Number) .end_page_num = EndPage; 
int count; ) 
count = 0; 
while (ArgC==) /* Function: static char * pascal CurrentBoolean ( int Value ); */ 
/* Purpose: us 
/* is the argument string an option? oH /* This function returns a string giving the current value of */ 
4£(#(strupr(* Argyl)) == f=" 7* a boolean (TRUE or FALSE) option */ 
/* then process it */ 
AIAG: Argyl); static char * pascal CurrentBoolean(int Value) 
/* otherwise, expand it in to filenames */ seeeransiiee array (20); 
count = CheckWild(* Argyl, Margy, count); sprintf(array, "sts", current, ((Value) ? "ON" : "OFE")); 
; ++Argvl; return array; 
/* return the total number of filenames stored ial 
return count; /* Function:static char *pascal ScanDirectory (char *pattern); */ 
if: dy i rth fu hes thi fied for files which 7 
* * 
7* Function: static int pascal CheckWild ( char * WildName, ¥*/ pt Reet e ence ten ineiiiga nA eRe Bp repaainene 51 
Ue char * * WildArray, int count);  */ * und, NULL is returned. If files are found, successive */ 
/* Purpose: 7 /* are returned on sequential calls to this function. */ 
/* This function takes a command-line filename string */ /* The function returns as its result a pointer to the full */ 
7* and expands it into the names of all the files */ /*- pathname of, the foundifile: */ 
je mevoh tngatuelnaceern given in the: string. Tf no u 
es are found, a message is displayed; 00 
7* many are found, a message 4s again displayed. The */ static char * pascal ScanDirectory(char *pattern) 
7* 46 number of matching files found returned as the */ Beate vite Reet enRUE) 
* Gi B 
PS ORUNGEA ED TRL AUS unsigned ine a eesulen es 
x static struct find_t search buffer; 
static int pascal CheckWild(char *WildNane, char **HildArray, sori canee cnane. buffer {MAX PATH), "tail; 
( char cp; 
nek ane iscaane} /* call dos findfiret if this is the first call for + 
iH : * 
(capone pvanthe sOnig nal count paseec mu aeenreuneannte 4) Hag eretiaateainelcaesanicla eachaeafoeiche,peceets, andl s/ 
oldesuny Pap eepety 2 7* pointers to its various parts */ 
/* scan the directory using the pattern given until no */ TESLA) 
* 
1p mR ere a ere eouna ion Unt She rooureyaneaqlenshe ef result = dos findfirst (pattern, _A NORMAL, ¢search buffer); 
while ((p = ScanDirectory(WildName)) |= NULL 6& count < MAXARGS) Meera ate Relates ereeeee cds 
{ 5 
/* store the filename on the heap and save a */ Pre phamea eu Anon DUMP ATH Sea eRe 
/* pointer to this name in the array of pointers */ te (tail == fame buffer ¢& *cpie= 17) || top = *\\") 
te ((WLldAeray (count)= strdup(p)) == NULL) ) eal ence at At 
fprintf(stderr, “No room for 4s or subsequent files\n", p)? CHD 
Roane /* if this isn’t the first call, use dos findnext */ 
break; {x to find the next match, returning HULL If there */ 
/* is none 


Woddlistcupe Wa ldbreay lecup ey) result = _dos_findnext («search buffer) ; 


/* set up each file matching this specification  */ 


7* to the prevailing global option / 1 (resuit) 


first = TRUE? 


AssignOpt ions (count ++) ; SOCHERGNULLS 


if (count == MAXARGS) 
first = FALSE; 


fprintf(stderr, "Too many files - ignored after %s\n", p); 


PESeE (void) strepy(tail, search_buffer.name) ; 
} return name_buffer; 
/* if the count hasn’t changed, no files match the */ ) 
7* specification, so display a message +] 


/* END OF MODULEI.C */ 


Af (Oldcount == count && count < MAXARGS) 
fprintf(stderr, "No match for %s\n", WildName); 
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there. This is particularly handy if you 
know a bug is in a certain routine and you 
want to stop execution at the line you sus- 
pect. 


Labels 


This neatly brings us to another particular- 
ly handy feature of CodeView: the label 
search facility. To use this, press ALT-SL 
(select the Search menu and then select 
the Label option from that menu). A pop- 
up window appears on the screen, into 
which you type the name of the label you 
want to go to. A label in this respect is a 
function name or a real label. Once you've 
typed the name, press Return to get Code- 
View to look for it. Providing that the name 
exists, CodeView will move that portion of 
code into the source window and place the 
cursor on the requisite line. If you press F7 
after doing this, the program will execute 
up to your chosen function/label. 


We're going to start debugging proper 
now, so ensure that the cursor is in the 
command window (by pressing F6 if 
necessary) and select the Restart option 
from the Run menu by pressing ALT-RR. 
This has the effect of re-starting the prog- 
ram being debugged, as if you'd just re- 
invoked CodeView from the DOS com- 
mand line, the difference being that it’s a 


lot quicker this way and any (sticky) break- 
points you've set will still be there. If you 
have set any, clear them now by pressing 
ALT-RC (Clear Breakpoints option from the 
Run menu). Also, ensure that the debugger 
is in source mode, by pressing F3 as re- 
quired. Ifyou want, you can leave the regis- 
ters display on the screen (press F2 to tog- 
gle it). Press F8. This is the ‘single step’ key, 
and causes CodeView to execute one state- 
ment at a time; if you're in source mode, 
it'll execute one source statement, if you're 
in mixed or assembly mode, it'll execute 
one assembly language statement. You'll 
notice that the current line indicator 
moves to the declaration of arge in the for- 
mal parameter list for main. At this point, 
the main function has not actually been en- 
tered, so press F8 once more, to enter the 
function. The current line indicator now 


rests on the first executable statement of 


the function, the call to the fprintf library 
function. Press F8 again. As fprintf is a lib- 
rary function, we have no source code for 
it, so CodeView regards it as an inviolate 
statement. In other words, we can’t single- 
step through it (well, not in source mode; 
we can in assembly mode). This actually 
applies to any function which has been 
compiled without CodeView information, 
which is worth remembering if you're 
writing a multi-module program and only 
one of the modules has bugs — you need 


Debugging 


only compile that one module with Code- 
View information. 


The result of pressing F8 is that the fprintf 
statement is executed, causing the title 
message to be displayed on the screen. We 
can't see it at the moment, of course, be- 
cause the CodeView screen is showing, but 
if you press F4 now the screen will flick to 
the program’s output screen. To get back 
to the debugging screen, press any key. 
You may notice the screen flicking be- 
tween the two screens as you single-step 
through certain statements; you certainly 
will if you have a monochrome adaptor as 


CodeView uses screen swapping rather 
than video page flipping in this mode 
(monochrome adaptors do not, as a rule, 
support multiple video pages). 
(EXE) 
Concluded in the next issue. 


Adam Denning is a C and assembly 
language programmer with GPT Data 
Systems, Maidenhead. The code for this 
article can be downloaded frm the EXE 
conference on Cix electronic conferencing 
system. Readers who use Codeview to 
debug large applications will be interested 
to know that Nu-Mega Technlogies have a 
preram called MagicCV that lets you run 
Codeview in 8K on a 386 machine. 
Contact them on 0101 603 888 2380. 
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Mean Businéss 


TWO NEW GUIDES FROM THE CREATOR OF dBASE 


ADVANCED dBASE IV 


WAYNE RATLIFF, 


LARRY HEIMENDINGER AND 


ROBERT A. BYERS 


Get the ultimate dBASE IV business 
application book by the creator of dBASE, 
Wayne Ratliff and two associates. This 
applications book is for both major 
corporation and small business users 
needing programming advice for dBASE IV. 


The text includes a bed-rock dBASE 
application, extensive exploratory text about 
each application; the philosophy of dBASE 


USING dBASE IV 


WAYNE RATLIFF, 


LARRY HEIMENDINGER AND 


ROBERT A. BYERS 


and a complete section on the comparative 


strengths and weaknesses of dBASE IV Plus 


and dBASE IV. 


Only the most respected dBASE experts 
could write this dBASE IV introductory text. 
Now the man who created dBASE joins the 
most knowledgeable dBASE team possible 
to write the definitive text on the basics of 
dBASE IV. The text completely overviews the 
basics of dBASE IV including SOL, template 
language and other completely new features. 


1989 400 pages 13-942814-3 £19.10 Paperback 


For more information on these and other titles please write to 
Jean Walmsley at the address shown. 


1989 400 pages 13-307562-1 £21.70 Paperback 


Prices are correct at the time of going to press but may be subject 
to change. 


[ ae PRENTICE HALL 
66 Wood Lane End, Hemel Hempstead, 
Hertfordshire, HP2 4RG, England. 


SIMON & SCHUSTER INTERNATIONAL GROUP 
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_—_— LetterSan 


MOM 0) 


The Magazine welcomes your conuments, suggestions and opinions, Write to The Editor at 10 Barley Mow Passage, Chiswick, London 


W4 4PH, or call during office hours on 01 994 6477 x22 


Dear .EXE 

It takes me less than a second to look at a 
printer and work out that it’s off line or 
switched off. However, it takes MS-DOS 
forever, which is too long to wait. Of 
course, in an ideal world, I wouldn't try to 
print things until ’'d made sure that the 
printer is ready, but you know how things 
are, 

Do any of your readers know how to make 
DOS think a little faster in this area? 


Peter Collins 
Coventry 
Robert Schifreen replies: 
You're in luck. The 4 bytes starting at 
0.478h hold the timeout values for the 4 
parallel printers, starting with LPT1, Re- 
ducing the value of these bytes to 1, for 
example, will achieve the results you're af: 
ter. With DOS 4, of course, there's an easier 
way. Just say MODE LPT1:RETRY = B and 
you'll get an immediate Write Error if the 
printer is offline. Make RETRY = R to put 
things back as they were. 


Dear Sir, 

I wonder if you could help me with a prob- 
lem that’s been bugging me for ages. Every 
time I boot my AT, the Num Lock key is 
turned on and the associated light on the 
keyboard is lit. I prefer to use the numeric 
keypad as cursor keys instead, Can the 
Num Lock key be toggled on and off by 
software? 


Jobn Richardson 
London 
Robert Schifreen replies: 
Yes, it can. Once again, we turn to the data 
stored in segment 040h. The byte at 0:417h 
stores the status of various keys. When the 
bits are set, the key is active. The keys associ- 
ated with the bits (from MSB to LSB) are 
Insert, Caps Lock, Num Lock, Scroll Lock, 
Alt, Ctrl, Left Shift and Right Shift respective- 
ly. Turn off the Num Lock bit (bit 5) and the 
numeric pad will be yours again. The light 
will go off, too. 


Dear Sir, 

The company for which I work has recently 
commenced an OS/2 Presentation Mana- 
ger development and, like many other de- 
velopers, we bought the OS/2 Develop- 
ment Kit, At about the same time, we up- 
graded our development hardware to 
Compaq 386/20s. 
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be considered for inclusion on this page. 


Our problems began when we tried to in- 
stall the beta release of OS/2 1.1 on the 
Compags. The bootstrap process failed af- 
ter a few seconds of activity and the 
machine just bleeped. So what did we do 
next? We called DIAL of course, which is 
Microsoft's on-line support system. | had 
registered with Microsoft UK a week or so 
before, and was looking forward to using 
some leading edge technology to solve my 
problem. I called DIAL, sent a mail mes- 
sage to ‘OS2’ and left the office for the bank 
holiday, On return, I duly checked DIAL 
every day for a reply, to no avail. I sent 
duplicate messages to as many related 
names on the system without reply. After 
about a week of this fruitless task I sent a 
sharp comment to ‘root’, which was simi- 
larly ignored. ‘But surely he could have 
talked to the Microsoft support people in 
Reading’, | can hear you cry. Well, yes, I 
could have, but since they were patently 
not reading their electronic mail, they 
didn’t appear to be a particularly alert 
bunch, 


At the same time, I was also harassing our 
dealer, who had supplied the hardware, 
and was also asking a colleague to see ifany 
information was available on Bix (a tech- 
nical on-line information exchange run by 
Byte Magazine in the US). 


To cut a long story short, we solved the 
problem ourselves, thanks to our dealer, 
who made several calls to the USA on our 
behalf and then scoured the UK for a re- 
placement ROM set. Bix, for the record, 
provided some useful background  in- 
ormation but no solution. Six weeks later I 
logged on to DIAL once more, and found a 
barrage of messages which were all diffe- 
rent paraphrases of the sentence ‘It cannot 
be done and it is not our fault’, 


Tam not complaining about the technical 
problem per se, but I am stating that the 
service available from DIAL falls far short of 
what one might expect from a company 
ike Microsoft. 


After this chastening experience, I read 
your review of DIAL with interest (.EXE, 
October 1988). Firstly, the UK DIAL system 
does not support TARs. The only way of 
requesting technical information is via 
mail. Most of the messages online are out 
of date and essentially valueless. It is an 
uphill struggle to find any relevant in- 
formation or indeed any recent informa- 


12 (Fax: 01 994 1533). Unless your letter is marked Not For Publication it will 


tion. I do not believe the assertion made in 
your review that the information is up- 
dated daily, via a link from the US system. 


It saddened me that .EXE’s review of the 
system was so inaccurate. I expected to 
read an objective review of a real product, 
and not a fantasy of Microsoft's PR depart- 
ment. 

Bob Seeman 

Didcot 

Robert Schifreen replies: 
Apologies are due here. Although I did use 
DIAL extensively whilst reviewing it, time 
constraints meant that I had to take 
on trust the assurances of Microsoft 
that updates from the US are made 
regularly, Further investigation reveals 
that you are, in fact, correct. Microsoft are 
aware of the discrepancy between the qual- 
ity of electronic technical support offered 
bere and in the US. Watch out for news of 
DIAL/2 soon. 


Dear Sir, 
As you no doubt are aware, every program 
run on the PC inherits a copy of the master 
environment string when run. I under- 
stand that resident programs also inherit 
this data, even though they will never use it 
once they have been installed. Can I free 
this space when I install resident prog- 
rams, thus saving memory? 

Andrew Connor 

Dublin 

Robert Schifreen replies: 
If you write your own resident programs, 
you can indeed free the environment block 
bat they inherit when loaded into RAM. 
The instructions:Push AX, Push ES, Mov 
BS,CS:“ech”, Mov AH,49h, Int 21h, Pop 
KS, Pop AX will do the trick. The Mov ES... 
instruction gets the segment address of 
your program’s environment data, as 
recorded in the PSP. The Int 2lb call frees 
the memory at the specified segment and 
returns it to DOS. 


By the way, ifyou use a program like SMAP, 
RMAP or MAPMEM to get a list of all 
installed TSR’s, you'll notice that the name 
of your installed program will not be 
correct. This is because the name of the 
program is stored in the environment 
data area, which is no longer there. 
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WANTED 


MARKETING AGENT/DISTRIBUTOR 
FOR MULTI-USER VETERINARY 
MANAGEMENT PC PACKAGE. 


I am looking for a company with a 
professional approach to the complete 
installation and after sales support nationally, 
and later internationally. 


Other software under development includes 
generic point-of-sales, accounts, disk 
management, and a variety of T.S.R. utilities, 
communications etc. 


All programs, written in Microsoft C and 
Assembler are original, fast and efficient. 


Apply in writing to:- 


ROBERT FAULKNER-TAYLOR 
9 GUILDFORD CLOSE 
WorTHING 
W.Sussex 
BN14 7LR 
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TRAINING 
FOR 


EMBEDDED 
MICROPROCESSOR 
SOFTWARE DESIGN 


Ringway House, Bell Road 
Daneshill, Basingstoke 
RG24 OFB England 
Telephone: (0256) 57551 
Telex: 858893 

Fax: (0256) 57553 


MICROTEC 
RESEARCH 


INSTANT GRAPHING 
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(PLOTTED BY MICROCHART PL US) 


You could have graphing integrated with your programs on the | 
same day you take delivery of our Developer's Graphing Kit. Just 
create some graphs using the DGK, add a few lines of code to 
your program and link with the IGM libraries. Instant graphing! 


This productivity is due to the high functionality of the IGM calls 
compared with those in low level libraries. For example, the call 
“drawchart (mygraph)” draws a complete graph. It’s like calling 
“calc(numbers)” and integrating Lotus in your programs! 


AnIGMlicence and your programming time will cost less than an 
8 week evaluation project. Call us now for more information. 


PRAXIS Business graphics software 


ox 39, CROWBOROUG! 6 2YZ Tele 
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@THE COURSES 


@ C Programming for microprocessor 
development.....5 Days 


@ Embedded microprocessor 
programming....1 Day 


® Microprocessor programming 
inc 


@WHO SHOULD ATTEND? 


@ Any engineer or manager responsible 
for developing electronic or computer 
based products. 

@WHAT DO WE OFFER? 


@ Rigorous training in a stimulating 
interactive atmosphere. 


@THE SCHEDULE 
@ PLEASE CALL US FOR DETAILS 


‘CIRCLE NO 286 


56 


OO 


....ti(‘éaé‘aéae OG 


Languages 


Optimising C Compilers 


So what if it’s an optimising compiler. They all are these days, aren't they?’ Will Watts has been 
looking at the code produced by two old favourite C compilers, and one less well known product. 


It wasn’t so long ago that, if you couldn’t 
produce better assembly language than 
your compiler, you were accused of being 
a spectacularly bad programmer. Faced 
with the code 


Jt+1l-1; 


the old-fashioned compiler would pro- 
duce object code like this: 


LOAD Index register, address of J 
LOAD A from “Index register” 
ADD A, | 

SUB A, | 

LOAD “Index register”, A 

OAD Index register, address of J 
LOAD AO 

JOAD “Index register”, A 

instead of: 

OAD “address of J”, 0 


The C language is distinctive in that it lets 
the programmer help stupid compile 
although this may be at the cost of code 
readability. For example, writing 
JX"; 

1=j+7, 

as 

i=(j=x*x) +7; 

should enable even the simplest compiler 
to save one ‘LOAD from storeJ’ instruction. 
The price of doing this is reduced readabil- 
ity of source. The practice of using pointers 
to increase the efficiency of array refer- 
ences carries the same advantages and dis- 
advantages. In these days, when the pro- 
duction of clear and lucid code is consi- 
dered paramount, how much help do C 
compilers need? 


The Competitors 


Ihave been looking at the output code pro- 
duced by three MS-DOS C compilers. Two 
of them are top-selling products: Borland’s 
Turbo C V2.0 and Microsoft's C V5.1. The 
other package is the comparatively 
obscure Watcom C V6.5 (see separate box 
for a resumé of Watcom). 

The tests produced here give the compil- 
ers the opportunity to show many different 
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types of optimisation. I set the compilers’ 
switches to optimise for speed, and to pro- 
duce 80286 native code, I have included, as 
a point of interest, the total number of 
clock cycles taken to execute the code, 
Since the programs are designed to pro- 
duce opportunities for optimisation, and 
not to represent ‘typical’ code, the timings 
are not a fair guide to the compilers’ 
efforts. Increasing the repeat value in the 
loop in test 2, for example, would weigh 
the results heavily in favour of Microsoft. 


The techniques used by these compilers, 
and indeed all current practical techni- 
ques, deal with the improvements carried 
out over small areas of code. One idea im- 
portant to most of the techniques is that of 
the code block. A block is a section of ex- 
ecutable statements which has only one 


entry and exit point. Within a block, con- 
trol must flow linearly from one statement 
to the next. To see why this is: important, 
consider the following piece of code: 


If this is contained within a single block, 
then it may be optimised to i := 0;. If there 
is a label before the statement i:= i— 1; (as 
there might well be if, for example, the 
code represented the top of a loop), then 
obviously this adjustment is impossible. 
Thus a fundamental step of an optimising 
compiler is to identify the blocks within 
the code it is translating. 


A simple example of an optimisation is 
constant folding. This occurs when a com- 
piler is able to evaluate complete constant 


Watcom C 


Watcom is a Canadian com 
ters for vari 
Waterloo Pascal (produced 
world to UCSD Pascal. 


pany, which has been producing compilers and interpre- 
us languages and processors for a decade. It is best known for marketing 
by Waterloo University), the main rival in the academic 


The Watcom C6.5 optimising compiler is an ANSI standard compiler. Its features 

include: support for all six standard memory models, optional generation of inline 

80x87 and 80286 code, Microsoft-compatible object files and, of course, the optimiser 

itself. The package also includes an impressive array of support utilities: a full library 

with support for all standard graphics boards up to VGA, a librarian, a linker, a 

sophisticated debugger, MAKE, a disassembler, a text editor and a stand-alone inte- 

grated development system called Express C (this is also marketed separately, and is 

bundled with the optimising compiler in the same way that Microsoft bundle QuickC). 

Anew version of the compiler is due out within the next few weeks. Watcom told me 

that V7.0 supports various new optimisations, including moving invariant code out of 
loops (this is the technique that gave Microsoft the edge in Test 2). The debugger will 

have a remote operation facility similar to that supplied with Borland’s Turbo Debug- 

ger, except that it can communicate between PCs using the parallel port or a Novell 

network as well as through the serial port. Watcom has missed one trick: the compiler 

will not be capable of generating native 80386 code. 

There is one major cloud on the Watcom horizon: the exotic calling conventions that 

give the object code such speed are not compatible with Windows and OS/2 APIs, or 

most C libraries. It is possible to force the compiler to adopt the Microsoft convention 

for a given function, by specifying its name in a #pragma, directive. This might be 
considered unacceptably fiddly when dealing with several hundred functions. 

Ifyou are pitching solely at the DOS world, then Watcom is worth serious considera- 
tion. You will be in good company: both Lotus and Fox Software, currently Micro- 
soft users, are reported to be evaluating Watcom with a view to switching compil- 
ers, Watcom C costs &220, and is available 'from Grey Matter (0364 53499). 
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|THE C LANGUAGE : MODULA -2 COMPILERS 


A new version of Turbo C with source level The new Taylor Modula-2 challenges 
debugger Is now available, and maybe the new version 7 of Watcom C. JPI object code quality 
C COMPILERS C CROSS COMPILERS Logitech Modula-2 08/2 
Advantage C++ MS-DOS £395 We supply 2500AD, Aztec, Lattice, IAR and HI-Tech ) Pecan P-Sys. w.Mod-2 — PC-DOS 
Aztec C86 Professional MS-DOS £110 Cross Compilers hosted on MS-DOS and targeted Farbware Modula-2 MS-DOS 
Aztec C86 Developer MS-DOS £165 on Z80, 8085, 6502, 6801, 68HC11, 6301, 6809, FTL Modula-2 (sml.mem) MS-DOS 
Aztec C86 Commercial | MS-DOS £250 8051, 68000 & 68020. Please call for Information or FTL Modula-2 (lge.mem) MS-DOS 
CI C86 Plus MS-DOS £290 advice. FTL Modula-2 Developer MS-DOS 
CI Optimizing C86 MS-DOS £210 Interface M2-SDS PC-DOS 
De Smet C Programmer MS-DOS £ 95 C INTERPRETERS Interface M2-SDS-XP PC-DOS 
De Smet C Professional MS-DOS £165 JPI Topspeed Modula-2 —PC-DOS 
ECO-C88 V4.0 MS-DOS £ 70 Latest v3.00 of C-terp has Improved debugging Logitech Mod-2/86 Comp,3PC-DOS 
HIGH C (Metaware) v1.4 MS-DOS £380 facilities. Logitech Mod-2/86 DevsysPC-DOS 
HIGH C 386 v1.4 MS-DOS £545 Modula Corp.PC Mod.2 PC-DOS 
Hi-Tech C MS-DOS £115 C-terp V3.0x PC-DOS £155 Taylor Modula-2 Dev Sys PC-DOS 
Lattice C v3.3 0S/2&MS-DOS £240 Interactive C PC-DOS £195 FTL Modula-2 280/CP/M-80 
Mark Williams LETS C vA MS-DOS £ 60 Introducing C PC-DOS £ 8 Hochstrasser Mod.2 280/CP/M-80 £100 
Microsoft C v5.1  0S/2&PC-DOS £275 Living C Plus PC-DOS £1 
Microsoft Quick C v1.1 PC-DOS £ 60 Instant-C v3 PC-DOS £380 Modulas2 \(Mod 18/#)UATARE) £208 12375) 
MIX C MS-DOS £ 20 Instant-C/16M PC-DOS £680 MacModula-2 v4.1 MACINTOSH £100 
MIX Power C & lib s’ce PC-DOS £ 29 RUN/C MS-DOS £ 60 
Turbo C v2 PC-DOS £ 79 RUN/C Professional MS-DOS £110 Library source Is available with some compilers. 
Toolworks C v3.2 MS-DOS £ 40 
Watcom Express C PC-DOS £ 60 CLIBRARIES 
Watcom v6.5 Opt comp PC-DOS £220 
Zortech C v2 PC-DOS £ 29 
For eec a ein speu BACT yOR ECDOSTTET SS Microsoft OS/2 programmers too}kite are now In GENERAL FUNCTIONS 
Zortech C++ PC-DOS £ 90 CQL (CTREESBTRIEVE)s’ce PC-DOS £250 
Aztec C86 Developer CP/M-86 £230 DATRSRSR C-Worthy Int.Lib (L,MS) MS-DOS £165 
Aztec C86 Personal CP/M-86 £130 Btrieve 0s/2 £370 D-Tree (source) PC-DOS £320 
CI optimizing C86 CP/M-86 £210 Btrieve v4.11B MS-DOS £160 Greenleaf (source) PC-DOS £ 85 
De Smet C Starter CP/M-86 £ 85 Btrieve/Multi-tasking MS-DOS £370 G’leaf Super Functions PC-DOS £120 
De Smet C Programmer  CP/M-86 £125 Btrieve/Network MS-DOS £370 G’leaf Business Mathlib PC-DOoS £140 
Da vaustse wahanoed CP/M-86 £165 xOL PC-DOS £510 Smorgasbord (source) PC-DOS £ 65 
aierechee: cp/M-86 £115 C/Database Toolbox PC-DOS £ 29 Blaise Tools Plus (sce) PC-DOS £ 80 
battica ¢ cpos. «£330 CBTREE (source any C) £100 Blaise Tools Plus/5.0 PC-DOS £ 80 
C-Index/Plus (source any C) £175 Blaise Turbo C Tools = PC-DOS_ £ 80 
HIGH C (Metaware) Flex OS 286 £380 C-ISAM (L,MS) MS-DOS £210 Blaise Light Tools (ZOR)PC-DOS £ 65 
Aztec C Personal 1.06D CP/M-80 £110 C-to-dBase (source CI) MS-DOS £120 ESI Utility Lib(source) PC-DOS £105 
Aztec Commercial 1.06D CP/M-80 £180 C-tree (source any C) £210 Entelekon Funct (source) PC-DOS £105 
BDS C 1.60 280 + CP/M-80 £ 65 R-tree MS-DOS £155 Phoenix Pforce (source) PC-DOS £205 
Eco-C v3.5.0 280 + CP/M-80 £ 45 db-VISTA III s/gle user PC-DOS £520 Pro-C (most C) PC-DOS £495 
Hi-Tech C 280 + CP/M-80 £ 99 db-FILE (most C’s)s’gle MS-DOS £295 Security Library object MS-DOS £ 95 
Mix C 280 + CP/M-80 £ 35 db-RETRIEVE single-user MS-DOS £295 Resident-C (MS,L) (s‘ce) PC-DOS £120 
Toolworks C/80 v3.1 CP/M-80 £ 40 Lattice dBCIII (L,MS) MS-DOS £160 
Aztec C65 V1.05 Apple Dos Lattice dBCIII+ (L,MS) MS-DOS £445 COMMS /CIBRARIES 
Aztec C65 V3.20 Apple PRO-DOS £230 SftFous Btree&Isam (sce any C) £ 80 Blaise C Asynch(source) PC-DOS £105 
Aztec C68K MEW MACINTOSH & 85 Virtual Memory File Man.PC-DOS £150 Essential Comms(L,MS,T) PC-DOS £110 
Aztec C68 MACINTOSH £ 55 GRAPHICS Greenleaf Comms(source) PC-DOS £100 
Multi Comms (L,MS) PC-DOS £105 
Retse se eyaaaee Bia ae Enhanced Graphics T1kt PC-DOS £185 Zortech Comms (QC&TC)  PC-DOS £ 39 
BeOS b Essential Graphics v2 PC-DOS £150 
Hi-Tech C ATARI £ 99 GFX Graphics PC-DOS £ 70 BCERNATE IC) SEBRARERE 
Lattice C ATARI £ 85 Graphic v4.1(CI,L,DS,MS)PC-DOS £270 Wiley Scientif.Lib.v2 ANY C £145 
Mark Williams C v2 ATARI eine GSS Kernel system PC-DOS £350 Mathpak 87 (L,MS) MS-DOS £ 80 
Laser C ATARI £15) GSS Lattice Bindin PC-DOS £110 
Prospero C ATARI £ 85 GSS Graph Dev Toolkit  PC-DOS £350 PROGRAMMERS UTILITIES 
GSX Prog.Toolkit (DR) PC-DOS £270 PC-Lint 0S/2&MS-DOS £ 75 
PROGRAMMING TOOLS ‘| HALO ‘88 (MSC5,LAT,TC) PC-DOS £175 Pre-C (Phoenix Lint) MS-DOS £175 
MetaWINDOWS (CI,L,MS,T) PC-DOS £105 C-Documentor PC-DOS £195 
AdaCompilers AlgolCompilers MetaWINDOWS Plus PC-DOS £150 C-Scan PC-DOS £195 
Assemblers & Libs AWK Turbo WINDOWS/C (Turbo) PC-DOS £ 55 C Toolset MS-DOS £ 90 
Basic Compilers Basic Interpreters Quick Windows/C (QC) PC-DOS £ 55 Lattice Cross Ref. MS-DOS £ 40 
Basic Utilities Basle Libraries SCREEN & WINDOWS REAL TIME & MULTI-TASKING TOOLS 
BCPL Compilers C Compilers , 3 
C Interpreters C Libraries Vitamin C (MS5.1) 0S/2&PC-DOS £225 Csharp (CI,L,MS) s‘ce MS-DOS £445 
C Utilities Cobo! Compilers Blaise Power Scrn(MS&TC)PC-DOS £ 80 Concurrent C (PC/MPX)sceMS-DOS £ 60 
Comms.Libraries Cross Assemblers Blaise View Mngr.(s’ce) PC-DOS £245 Multi C (b,MS, CI) RGF ROs 2105 
2 Curses Screen Mngr. (L) PC-DOS £120 Op.Sys.T’box (MS) s‘ce PC-DOS £ 65 
putebace rine Pepuggers Entelekon Windows(s’ce) PC-DOS £105 Timeslicer v3.01 (L) | PC-DOS £160 
Dis-assemblers Editors Multi-windows (MS,L) | PC-DOS £220 Timeslicer v5 (MS) PC-DOS £160 
Engineers Libs. Expert Systems Panel Plus (source) PC-DOS £270 Over-C (L,MS) PC-DOS £225 
Forth Fortran Compilers vitamin C (source) PC-DOS £150 
Fortran Libraries Graphics Libraries Windows for Data (most) PC-DOS £200 
Icon Linkers/Locaters Windows for C (most C) PC-DOS £135 DISK COPYING SERVICE 
Lisp Modula-2 Greenleaf Datawindows MS-DOS £135 
Nial Interpreters OPS5 C-Scape v3 (MS,L,TC) MS-DOS £300 We can copy files to and from 600 disk 
Pascal Compilers Pascal Libraries formats Including CP/M, CP/M-86, MS- DOS, 
Prolog Rexx OBJECT ORIENTATED LANGUAGES PC-DOS, ISIS, APPLE, SIRIUS, BBC, TORCH, 
Risc Screen Libraries APRICOT, HP-150, TRSDOS, DEC RT- 11, 
Smalltalk Snobol The Increasing acceptance of IBM BEF, ATARI ST, AMSTRAD, MACINTOSH. 
object-orlented programming has 
We stock many items for which there is no prompted this new section Our charge Is £10.00 + disk + VAT with discounts 
space in these advertisements. ‘on small quantities and disks are normally =| 
C SUPERSETS despatched within 24hrs of receipt. 
PRICES Advantage C++ (L, MS) PC-DOS For more Information call us. 
ant Guidelines C++ (Ms) PC-DOS : 
Prices do not Include VAT or other local t ee ges Beenae CROSS ASSEMBLERS. 
rices include ol axes c-Talk PC-DOS 
but do Include delivery In UK and Europe. SURE We supply cross-assemblers by Avocet, 
Please check prices at time of order, ads are 2500AD,IAR Systems and Pecan hosted on MS- 
prepared some weeks before publication. Smalltalk/V PC-DOS DOS, CP/M-86 and CP/M-80 with over 30 target 
Smalltalk/V 286 PC-DOS processors. In total over 200 products with no 
This page lists some of our products. OTHERS space to list them here. We hold some stock but 
Call us for a complete pricelist. sues eetnas you should allow 10-14 days for delivery. Please 
Order by phone with your credit card. Risc PC=DOS call for information or advice. 
GREY MATTER GREY MATTER GREY MATTER 
X. I 
4 Prigg Meadow, Ashburton, Devon TQ13 7DF. 4 Prigg Meadow, Ashburton, Devon TQ13 7DF. 4 Prigg Meadow, Ashburton, Devon TQ13 7DF. 


TEL. (0364) 53499 TEL. (0364) 53499 TEL. (0364) 53499 
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expressions at compile time. For example 
one might write 

scrn_buf = malloc(SCREEN_WIDTH * 
SCREEN_HEIGHT * CHAR-SIZE) 


to obtain a buffer in which the screen may 
be saved, It is desirable to write SCREEN. 
WIDTH * SCREEN-HEIGHT * CHAR SIZE 
rather than inventing a new constant 
SCREEN_MEMORY_ALLOCATION, or even 
just using ‘4000’. However, if the pay-off for 
clarity is having to execute two multiplica- 
tions, then one is likely to pause for 
thought. These days we expect this level of 
optimisation from even the cheapest com- 
pilers. 


Test 1 lets Turbo C show off its skill at con- 
stant folding. Even with bracketed express- 
ions like 2 + i + (j + 9) the compiler is 
able to recognise that some addition may 
be done at compile time. There are several 
other points to note about TC’s perform- 
ance in this test. The compiler notices that 
variable k is unused, and so reserves no 
stack space for it. Variables i and j are 
igned to index registers SI and DI, so 
saving more space and improving speed. 
The entrance to the function is generated 
as a series of three separate instructions (8 
cycles), rather than using a single 80286- 
and-above ENTER instruction (11 cycles, 
Microsoft's approach). 


Microsoft reserves space both for the un- 
used integer k and the referenced i and j: 
redundant store elimination is not its 
strong point. The calling conventions of 
both Microsoft and TC require parameters 
to be pushed on the stack, so another four 
bytes of store are required to call dum- 
myfin(). On the plus side, Microsoft em- 
ploys an ingenious gambit to do fast divi- 
sion by two, A simple arithmetic shift right 
works only for positive numbers, as the 
following table shows: 


i SRACi) 

2 1 

1 0 

0 0 

“1 -l 

2 1 

3 2 

-4 2 and so on 


Microsoft’s solution, which Borland would 
do well to copy, is to subtract the 16 bit sign 
extension of the dividend before the shift 
right. As may be easily verified, this correc- 
tion allows division of negative numbers to 
take place, with the result rounded to- 
wards zero. This operation, an example of 
strength reduction, saves 21 instruction cy- 
cles. Microsoft also manages to scrimp 
back a little time in the call to durnmyfn(). 
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Languages 


Test 1 —C source code 
ja test 1 +1 
yaidicesera(vetah 
ADe e* Pe = 0; /* @ and & #inedy: used as panne ih 7 


4* %, 3 and k are all redundant. 
7* ahd’may be eliminated */ 


+95, 
+ 9/af7 MUSE make this function call... */ 


is 
7 
3/. 
fy 


dumayen to 
» tesa’ #) 


+ssand this one */ 


int dumayfn(int param, int paran2) 


seturn parant + parand; 
Y/* dunnyfn */ 


Test 1 —Turbo C object code 


Zest 1; Borland Turbo 
Frakes 261 clock cycles (80286) to execute test tai) 


_testfn PROC NEAR 
push bp. gmanual function entr: 
Rov. bp, sp bo C doesn’t. Trower 286 ‘enter’ instruction 
subsp, 4 pace for e and £ 
Push 5: ters si ¢ 
push di ac id for unused k) 
mov WORD PTR (be: £ 
poy WORD PTR be 
81, Tocfoeme consrane folding to renove 
di, fealculations Like pe 


it fails to remember the contents of ax 
for'the value of 5 


|pp=2] 2furbe ¢ places parameters on stack 
bp-4] ;copying known values out of memory 


ithe compiler employs a 25 clock 

padi’ Anstruction'te divide by 2 

i (Turbo C uses more efficient. 

isnife right instruct ion for division of 
Hinsigned incogers) 


iTurbo C is able to ignore brackets round (j + 9) 


li 
He ed 


fuses 80286 instruction to clear up stack frame 
ctestfn _ENOP 


_dummyfn PROG NEAR 
ish by sthis short (1 word) instruction saves time 
Roy AKcWORO PxR {pes4) 
add jth) PTR 
pop Bp fuel 
ta 


Anat ruction 
This is pointless, 
Fexecute, and occupy ti ittora) 


ret 
—dummyfn  ENOP 


Test 1 —Microsoft C object code 


pest 13 Microsoft 
Takes 221 clock cyeles (80286) to execute tastfn() 


atestfn PROC NEAR 
enter WORD PTR 10,0 automatic entry, function 


tek apace, for ALL variables 


J placed 

mov WORD PTR HS fe fe ihitialised 
mov WORD PTR 
mov WORD PIR 

i WORD EIN [Pek 
add WORD PTR constant folding 
my ax, WORD e Re Tepe O archeteaseoce. Hp atta) 
a fing that} contains 
OV, WORD PTR (bp-8), ax 
push o #Microsoft knows that e & f are zero. 
push oO gand so saves 3 clock cycles 
call suey to 
add 
mov eon PTR (bp-6) 
add 
ud 
sub Rp eteD by 2 is accomplished 
oa by a speedy arithmetic shift right 
mov sHere is a wasteful sequance 
mov 
mov falthough it avoids more division 
mov 
add 
add iL 
mov, wok PTR [bp-8),ax 
push 
push 8 
call _dumnyfn 
Yeave ybalances ‘enter’ instruction 

_testi_n NDP 
dumay fn PROC NEAR 

enter WORD PTR 0,0 
mov 8x, WORD PTR eee 
add ax, WORD PTR 
leave 

3 


re 
_dummyfin — ENDP. 


Test 1—Watcom C object code 


1: WATCOM C 
66 clock cycles (80286) to execute testfn() 


restfn PROC NEAR 
~ push dx jonly need to save dx, as ax is always used 
Undeceived by business 

xor ax, ax zero registers used as e & £ im function call 

Kor, kya: 

call _dumnyfn 

kor ay 

Xor 3 

call _durayfn 

Pol store register 

re fumphant exit 


a 
“testfn  ENDP 


dumayén ROC NEAR 
~ add ax, dx 


ret 
dunmyfn  ENDP 


Test 2—Microsoft C object code 


/* Test 2 */ 


/* Resume these (local) declarations */ 


int i,3,k7 
int array(30) (20); 


{* Results show translation of this loop */ 
for (k k < 30; k++) 


= 0; 
( 
yoreay (4) (Shin arcaylt). 


Test 2—Turbo C object code 


Test 2: Borland Turbo 
Fakes 773 clock cycles 


bry ax 
ax, WORD PTR () 


add Berax 
rH 
Rov ORD PTR {px 
da ine WORD PIR [bp 
: 
e WORD PTR (bp~ 
Spe Bei eR 


Test 2—C source code 


#Tost 2: Microsoft 
Hikes dadoclock cycles 


w k and 
fahd are accessed as off 


Test 2—Watcom C object code 


pest 2; watcon ¢ 
Takes 2004 clock cycles 


loe_1: 
fmul si, bx, 40 
mov ex, dx 
shl oxy 
add si, ox 
roy cx, ORD PIR 
add cx; WORD PTR. 
Sdd ex; WORD PTR 
add 
ov 
The Ms 
cmp ax, 
3 ioe i 


WORD PTR [bp-1202),0 


{bp-1200} the base of array 
thx) pints loa et array[4) (3). into ax 
ane rubbish 
Heer arraytiitsa) 
{bp-1200) 
(bx) 
feos and array(4](3#2) 
{bp-1200) 
(pe 
fbp=1202)  zadd in k 


pov, WORD BTR. [bp 
Tat, OMWoRD etR? iop21,40 fax = 
ih i by width of array 
; 2 bytes/word 
moy ex, WORD PTR [bp=4) ge! 
Shi est 
faa. axiee Fain c(array(4](4]) + 1208 
rt ax, Jax now contains & (arra + 
232 -B5iBPoen twpeizie).an /tpoletiessiyy saved iavapectalay 
mae jofeated scratch store 
nb fat wet to 6(array(4)(4}) 
Bt ai, Yow jdi set to 6¢array(4) (J#2)) 
au 
Rov WOAD-PTR eerg2\d}vax jsave <(arcay(4){412)) in eoratel, 
tay BOY ORVRORDI PER HE'YS Converted dato register variable 
: 
oy bx NORD PIR (bp-1214) reloads by with sane value every tine 
bre {bx ‘ forgivable 
aad cry front ‘@ not corrupted 
sda rat dd in k 
ae ox add in 
ov WORD 'PTR [s1), ax a 
The ex juses ox to control loop 
sigan 
mov ORD PTR [bp-6),ex restores k from cx 


com uses the folloving. equa 
al array offset! 


array offset + 
array_offset 


a 


$) + array(4) (442) + arcay(4)(5+1) + ke 


(80286) to run 


1Only preparation for the loop 
Hgenerates an extra jump 


isi contains 
Foose] multiplication within loop 


#di contains 9 


ynow recalculate (array(4)(J})! 


bp-1200) 
2x. ifinally store result 
4202) fand increment k 


1202), 30 


(80266) to run 


been created on the stack 
‘from bp 


(80286) to run 


arrayoffaet’ is relative to 
jatick rane in bp 


+4 
ik is held in ax 
jloop start 


ai = bx 
T8k contains 


ere 
bx contains 4 


gai contains (11(3) component 
ry 
pptst 


bpt+si. 
rau 


datai 
data2 
data3 


ox, 
Woko'PTR datal (bptai}, ox zeales all done 
ax 


yend of the loop 


The compiler remembers that e and f both 
contain zero, and so is able to use the 
80286 PUSH «const» instruction and avoid 
further memory accesses. 


The obvious star of this test, however, is 
Watcom. The compiler reserves no space 


for any of the variables, and makes no 
attempt to do the pointless arithmetic. Wat- 
com parameter passing conventions are 
different from MicrosofvTurbo C. Instead 
of using the stack for all parameters, the 
compiler has a complex system of register 
allocation. For example, to pass four inte- 


phe 


ger arguments, the compiler uses AX, DX, 
BX and CX in that order. To pass two long 
ints, it places the values in “DX AX” and 
“CX BX”. This makes the writing of C- 
callable assembly language routines more 
complicated, but it does afford Watcom the 
opportunity to make nifty speed improve- 
ments. As with other compilers, the AX reg- 
ister is used to pass the return value back to 
the calling function, so testfn() is free to 
use it without saving its value. Thus the 
only register which needs to be pushed 
onto the stack is DX. 


Watcom has optimised this piece of code 
almost as far as it is possible to go. All that 
remains is for it to have discovered that the 
action of dummiyfn() was trivial, and 
translated the whole of testfn() as a single 
RET instruction. 


Ina loop 


In Test 2 the tables are turned to some 
extent. Turbo C limps in a poor third, 
doing nearly everything that it shouldn't, 
The address of arrayCillj] is calculated 
four times and within the loop. Other mis- 
takes include the placing of the contro! 
variable k in memory rather than a regis- 
ter, and the extra jump at the top of the 
loop. 


Watcom comes in second. The absence of 
loop optimisation is a weakness of V6.5, 
and it makes the mistake of placing the 
IMUL instruction within the loop. Howev- 
er, the compiler does spot the repetition of 
thel iICjJ index. 


Microsoft is the clear winner, although it 
unnecessarily reloads BX within the loop, 
and it has a slightly peculiar method of cal- 
culating the address of arrayLiIj]. Micro- 
soft is also the champion of other forms of 
loop optimisation, Another test consisted 
of using a for loop to initialise an array to a 
single constant value. The Microsoft com- 
piler was the only one to spot the oppor- 
tunity to use a REP STOSW sequence to do 
the job. 


Conclusion 

The optimisations provided by Turbo C are 
adequate, but unspectacular. To write fast 
programs with this compiler, you will have 
to give it a lot of help (use of pascal func- 
tions to speed calling process, careful ap- 
plication of register keyword, access 
arrays with pointers and so on). Microsoft's 


’ offering will improve the coding of loops, 


but may disappoint with its more limited 
use of registers and slow calling conven- 
tions. If V7.0 of Watcom C lives up to the 
manufacturer's promises, then it will take 
some licking. (EXE) 
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Debugging 


Soft-ICE Revisited 


Our brief look at Soft-ICE in last August's issue produced a huge amount of interest from readers, 
Rupert Goodwins looks at the latest version of the product, and tells why be can’t live without it. 


Of the range of debugging tools available 
to the microcomputer programmer, the 
most powerful and least fallible is the In- 
Circuit Emulator or ICE. An ICE is hard- 
ware that emulates all the functions of a 
particular processor, and plugs into a com- 
puter in its place, but with added capabili- 
ties to stop the machine at any time. This 
can be triggered by a memory write to one 
or more locations, a certain value in a reg- 
ister or the execution of a given instruc- 
tion. Unlike a software debugger, an ICE 
operates independently of the code the 
machine is executing, the state of inter- 
rupts or the contents of memory. As the 
ICE can keep a trace of what the proces- 
s been running, it is very easy to stop a 
crashed computer and find out just how it 
got there. 


But ICEs are very expensive. Typically, an 
8-bit emulator for the Z80 processor costs 
around £4000, with the prices for faster, 
wider CPUs increasing pro-rata. That's big 
money, especially for the three-men-and-a- 
coffee-machine outfits that produce much 
of the world’s PC software. 


However, many of the traditional ICE func- 
tions can be found in the 80386 processor. 
Because it has an integrated Memory Man- 
agement Unit (MMU), the processor's sili- 
con can = in fact, it’s designed to — take 
special action when any area of memory is 
accessed. The main reason for this is to 
grant programs controlled use of machine 
resources so that many independent pro- 
cesses can run without fear of interaction 
with other, perhaps badly written, soft- 
ware, Essential for a reliable multitasking 
operating system. 


SoftICE 


SoftICE, as you might guess from the name, 
uses these features of the 386 to emulate an 
ICE entirely in software. Instead of using 
the MMU to juggle many processes, SoftICE 
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oversees just one, namely MS-DOS, run- 
ning in the 386’s virtual 8086 mode. In this 
mode, the processor behaves exactly like 
its ancestor, except that a supervisory pro- 
cess can take complete control of the 
machine at any time. SoftICE is that prog- 
ram. 


SoftICE runs in 80386 protected mode. 
This is necessary to ensure that it has con- 
trol over all of the hardware features; it also 
protects it from even the most incontinent 
software. No matter what happens in DOS, 
SoftICE’s code is safe from corruption. An 
unfortunate consequence is that the prog- 
ram cannot work with others that use pro- 
tected mode 286 or 386 modes, so OS/2 is 
out, 
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Itinfuriated us 
occasionally and 
annoyed us often. 

But, used 
thoughtfully, it 
never failed. 
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Installation 

Installation is simple. There are only four 
programs on the SoftICE distribution disk 
—S-ICE.EXE, S-ICE.SYS and two demo files, 
SAMPLE.EXE and SAMPLE.ASM — so the 
program can be copied into any existing 
utility subdirectory. 


If the computer has more than 640K, Sof- 
ulCE has the capability of running com- 
pletely outside the memory DOS normally 
uses, otherwise it reserves some memory 
for itself in the normal TSR fashion. In the 


former case, it normally reserves memory 
for itself by means of a device driver 
quoted in CONFIG.SYS. 


Once installed, the SoftICE command line 
is accessed by the usual hotkey and popup 
window mechanism made famous by Side- 
kick. The default hotkey is slightly odd - 
Control-D = but can be changed to SysReq 
or AltD, The window is initially quite 
small, 46 characters by 8 lines, but can be 
moved around the — screen by 
Control+cursor keys or zoomed all the 
way to an 80 by 25 display. 


It has a standard command line interface, 
butsince all of SoftICEs I/O is independent 
of DOS the usual command line editors 
like DOSEDIT or CED have no effect. 
However, it has its own editor, deliberately 
modelled after (one should say ‘emulat- 
ing’) CED, which keeps a history of old 
commands and allows full editing of the 
current command. There's also a_ status 
line at the bottom of the screen which pro- 
vides constant command-sensitive help by 
displaying all commands which match the 
string currently being entered, When 
enough of the command has been typed to 
be unambiguous, the status line displays 
the parameter format. It’s initially useful 
but gimmicky; it would be nice to be able 
to turn it off, 


Another piece of emulation that those scar- 
red from DOS debugging will recognise is 
the command set and structure. People 
with DEBUG or SYMDEB experience will 
find many similarities; R displays the regis- 
ters, R AX displays just the value of AX and 
so on. T traces through one instruction, P 
executes any CALLS or INTs. 


There are some trivial, yet consistently 
annoying, discrepancies. Instead of G for 
Go, to start the program under test, SoftICE 
uses X for eXit to main program (G does 
nothing). T can’t take a parameter to trace a 


C DEBUGGER £49.95 


Zortech's Debugger is the most 
sophisticated source level debugger now 
available, Because it is fully compatible 

with Codeview you can use it to debug 
Zortech or Microsoft programs. 


Single step through source in one 
window while watching the variables! 
(inc. automatics) change value in 
another window. You can even alter 
variables dynamically while the program 
executes. 


Much better than Codeview, and full of 
advanced features like dual monitor, EMS 
memory and Mouse support. Call for data 
sheet. 


C VIDEO £199.95 


Learn C Now! When you buy our C 
Course the first lesson you learn is in 
economics. You will save yourself or your 
company hundreds of pounds in seminar 
tuition fees. 


You get'ten one hour tapes containing 36 
lessons ranging from the beginners 
introduction through to more advanced 
features. 


Great for learning C! Any compiler and 
any operating system. Complete with 365 
page workbook (addi- 
tional copies available 
at £19.95) and free 
Zortech C compiler — 
Call for data sheet. 


TECHNICAL 
HOTLINES 


All our products are covered by 
an extensive FREE technical 
support hotline which is open 
five days a week from 9.00 till 
5,00 (EST) 


USA HOTLINE 
617-646 6703 
Fax: 617-648-9340 


OUTSIDE USA 
44-423-501552 (England) 
Fax: 44-423-530746 (England) 


The most advanced C compiler 


C COMPILER £49.95 


money can buy, No junk — just 
pure performance. 

Magazines are too 

embarrassed to 

print our optimized 
benchmark results — 
they don't want to upset 
the big guys! 


The 600 page manual comes with a great 
introductory section and lots of solid tech- 
nical data and examples. Fully compatible 
with Codeview and the new Zortech 

C Debugger. You get over 400 functions 
and the Flash Graphics package with 
drivers for Hercules, CGA, EGA and VGA 
—the fastest graphics library available! 
Context Sensitive Help, an advanced 
editor/environment, make, touch, five 
memory models, linker & librarian. Library 
Source only £49.95 — Call for data sheet. 
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C++ COMPILER 
£99.95 


This is the world's only true C++ compiler 
for MS-DOS machines — there is no choice. 
Not to be confused with ‘translators’ which 
are slow, expensive, inefficient and not 
real C++ compilers. 


More people use Zortech’s C+ + than any 
other C++ on any operating system. 
Zortech strives to ensure full compatibility 
with AT&T C++. 


Zortech C++ contains ali the features of 
Zortech C including the C compiler itself 
at no extra cost. Everything is in one neat 
package. Compatible with Codeview and 
the new Zortech Debugger. C++ Library 
Source only £99.95 — Call for data sheet. 
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C++ TOOLS £69.95 


Zortech's toolkit of base C++ classes 
covering a wide range of common 
programming tasks such as bit vectors, 
singly and doubly linked lists, dynamic 
and virtual arrays, binary search tree, 
hash table, BCD maths, time/date/clock, 
directory lists, filenames, interupt and 
critical error handlers, string editing, text 
windows and editing. 


The 450 page manual also acts as aC++ 
tutorial which introduces the C 

programmer to the world of C++. Call for 
data sheet. 


C Primer (Sams) — £19.95 
Advanced C Primer (Sams) — £19.95 
C++ (Stroustrup) —£19.95 

Oops & C++ (Wiener) — £19.95 


ORDER 
HOTLINE 
01-316 7777 
‘2055 VISA/ACCESS 


All prices exclusive of VAT 
and post & packing. 


Zortech Ltd, 106-108 Powis Street, London SE18 6LU, England. 01-316 7777. Fax: 01-316 4138. 
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number of instructions. But some of the 
biggest differences, those with the Break- 
point commands, are necessary because 
breakpoints are where the true power of 
SoftICE starts to become apparent. 


Breakpoints 


Instead of the Symdeb BP “address” 
“count” syntax, SoftICE offers many fla- 
vours of breakpoint. The one most similar 
to traditional debuggers is BPM, which 
stops the main program and pops up the 
SoftICE window when a particular byte, 
word or longword of memory is accessed. 
The full syntax of the command is BPM 
“size” address “verb” “qualifier value” 
“count”. Size sets the size of the break- 
point but, like they say, is not usually im- 
portant. It's what you do with the break- 
point that matters. 


Address, like Symdeb, is either just an 
offset within the current code segment or a 
full segment.offset descriptor. The verb is 
either R for Read, W for Write (or RW for 
both), or X for eXecute; the default is RW. 
The qualifier makes the breakpoint con- 
ditional on the memory location being 
EQual or NotEqual to a given value. Finally, 
Count activates the breakpoint after all the 
conditions have been met a certain num- 
ber of times. 


Unlike conventional debuggers, SoftICE 
doesn’t modify the code being debugged 
or hijack any interrupts. By relying on the 
80386 to give it control when it detects the 
relevant activity, it can implement memory 
breakpoints without making any changes 
to the normal DOS environment, or neces- 
sarily slowing down execution of the main 
program, 


Ranges 


The next type of breakpoint, one which is 
outside the scope of normal debuggers but 
one of the most powerful weapons avail- 
able to the ICE owner, is the range. BPR 
takes start and end addresses, and can be 
activated on read, write or both. There's no 
verb for execution; read is taken as an 
equivalent. 


BPIO breaks on a read or write (or both) 
on an I/O address. Use with a qualifier is 
especially handy, as it becomes possible to 
(for example) trap unusual events coming 
in from the serial port or find out how that 
strange screen mode is happening. 


The final breakpoint command is BPINT. 
This traps specific interrupts, and can be 
qualified by values of AH, AL or AX. So 
BPINT 21 AH=3D will catch all DOS file 
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open calls. Because SoftICE uses no DOS 
or BIOS resources, keyboard I/O always 
works no matter what. It’s possible to trace 
all the way through DOS services, modify 
system variables on the fly and generally 
behave as if you were in charge, 


There are a couple of modifiers. CSIP sets a 
range of addresses from which code can 
execute without triggering breakpoints, 
even if all the conditions of the individual 
breakpoints are met. It can also be used 
vice versa, to define a routine or program 
that is the only one that activates the break- 
points. BPAND chains — breakpoints 
together; each time a breakpoint is defined 
SoftICE assigns it a number. BPAND links 
these numbers together in a list, only re- 
turning control to SoftICE when all the 
breakpoints in that list have been trig- 
gered. 


DA 
” SofttCE és good 
enough, if DOS 

debugging is 
important to you, to 
be the sole 
justification for that 
80386 machine. 
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Other Debuggers 


When a breakpoint occurs, the normal 
effect is to pop-up the window and pass 
control to the command line interface. 
Once there, as remarked, instructions can 
be traced, memory can be examined with 
the DB, DW or DD instructions (which dis- 
play memory in hexadecimal and ASCII 
format), programs disassembled with U 
and memory edited with E. There's no 
assembler, so writing short routines to 
patch bugs without remaking is more diffi- 
cult. But the flexibility provided by the rest 
of SoftICEs facilities makes such dirty tricks 
unnecessary, anyway. 


The facility to work with other debuggers 
is especially effective in such circumst- 
ances. The ACTION command defines 
what SoftICE will do on a breakpoint. AC- 
TION HERE is the default, and passes con- 
trol to SoftICE. ACTION INT3 generates an 
INT 3 on breakpoint, which means that 
Symdeb, Codeview and other debuggers 
of choice can be invoked through the spe- 
cial SoftICE mechanisms. ACTION INT1 


Debugging 


does the same for the normal 8086 single- 
step interrupt, and ACTION NMI works 
with debuggers (like Codeview) that are 
designed to work with non-maskable inter- 
rupts. SoftICE doesn’t generate an NMI 
directly, it simulates the interrupt in soft- 
ware. 


The writers of SoftICE, Nu-Mega Technolo- 
gies, also market a utility called Magic-CV. 
This transfers Codeview to extended mem- 
ory, and gives most of the normal DOS 
space back to the programs that are being 
debugged. This wasn’t tested, but as it's 
claimed to work with SoftICE it might be a 
useful addition to high-level language pro- 
jects. 


Screens 

SoftICE’s video interface is sophisticated. 
At first the way in which it second-guesses 
even non-standard video is impressive, 
especially if you've spent an appreciable 
portion of your life writing pop-up prog- 
rams which have to work in unknown 
video modes. But consider that, by being a 
protected-mode program, Softl¢ 
all writes to the video control ports (even 
those that are not readable from software) 
and thus can change to text for debugging 
while being able to return to any odd 
screen mode that a program sets up. But 
it’s still impressive. 


SoftICE can also work with a second 
screen, like most good debuggers, which 
makes not shelling out for an MDA and 
cheap monitor even more of a false eco- 
nomy. If the budget or hardware con- 
straints are really that tight, then the RS 
command can be used to flip back to the 
main screen to examine the output without 
leaving the debugger (any key returns to 
the main SoftICE screen thereafter). 


The deeply flash FLASH command switch- 
es to the program screen during T or P 
commands, which is, by context, either en- 
tirely indispensable or epilepsy inducing. 


Another result of SoftICE being outside the 
normal DOS environment is the ability to 
retain control while interrupts are off. The 
command BREAK ON allows SoftICE to 
monitor the keyboard and pop up even 
when the rest of the system is out to lunch. 
The manual states that there is a slight per- 
formance degradation when this com- 
mand is in effect; this is an understatement 
as my pet 16 MHz 386 machine trolled 
along like an XT on Monday morning. 
However, when you need it, the facility is 
invaluable. Or it would be, if it always 
worked — | managed to end up SoftICEless 
more than once. 
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SoftICE is primarily a DOS debugging aid, 
and the way it works emphasises this. For 
example, there’s a MAP command that 
scouts along the MS-DOS memory alloca- 
tion tables and displays a memory map 
with all the currently resident processes 
shown, much like MAPMEM and other PD 
utilities. This partially compensates for the 
lack of any symbolic information from Sof- 
UCE — it can’t load .SYM files or display 
source code alongside the object, but it can 
work with Symdeb or Codeview in cir- 
cumstances where those debuggers would 
normally not be effective. 


SoftICE can be used outside a DOS en- 
vironment, providing everything is either 
pure 8086 or unprotected 80286/386. It 
needs to be invoked from DOS, but once 
resident it can do a warm boot to load a 
new operating system, game or what have 
you from disk, 


Documentation 


The documentation is adequate and well- 
indexed, which is all it needs to be, as Sof- 
UCE is easy to use and familiar in opera- 
tion. There’s a tutorial section called De- 
bugging In 30 Minutes; if it takes that long 
my name's Barney Rubble. The manual is 


supplied in ring-bound laser printed for- 
mat, 


Bugs 

There are bugs in SoftICE. More than once 
I got the command line editor in trouble, 
through no fault of my own, when I tried to 
skip back to a long-passed command and 
went inadvertently past the first command 
entered. SoftICE proved somewhat weak 
on keyboard handling generally; with 
BREAK on keys were misinterpreted (cur- 
sor keys from the editing cluster occa- 
sionally produced numbers when I was 
editing a file with SoftICE in the back- 
ground) or missed altogether. 


There are also some sad omissions. The 
worst is the lack of any sort of backscrolling 
—once trace has scrolled off the top of the 
SoftICE window it’s lost for ever. I tested 


SoftICE on an IBM model 80 with oodles of 


extra) memory: it would have been 
wonderful to use some of the idle RAM to 
store old SoftICE output. Time and time 
again I traced through a program to the 
point where it broke, only to be unable to 
examine the last thirty or so instructions 
which had precipitated the problem, Num- 
ber 1 on the wish list. 
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But, niggles forgotten, SoftICE is a wonder- 
ful program. It is good enough, if DOS de- 
bugging is important to you, to be the sole 
justification for that 80386 machine. Dur- 
ing three or four months of use it consis- 
tently proved itself to be a reliable way to 
catch bugs in otherwise hopeless situa- 
tions. It infuriated us occasionally and 
annoyed us often. But, used thoughtfully, it 
never failed. 


SoftlCE has been written by people who 
needed it. As a result, it works, Used within 
its limitations, it’s an invaluable addition to 
a programmer's armoury, especially for 
those writing device drivers, TSRs, real- 
time or particularly complex 8086 DOS 
programs, Perhaps its greatest failing is that 
it makes justifying the cost of a real emula- 
tor much more difficult, though I can live 
with that. But I can’t do without SoftICE, 
(EXE) 


Rupert Goodwins is a programmer and 
hardware designer with Alfa Systems. Soft- 
ICE can be had from Nu-Mega Technolo- 
gies, tel 0101 603 888 2386, or 0101 603 
888 2465 for the Fax machine. It costs 
$386, and they take Visa cards. Shipping is 
$37 for two-day service, or $15 for two 
weeks, There is no UK distributor as yet. 


The OTHER N°l Source Code 
Control System 


SVM is a powerful version management system that gives you complete control over all aspects of 
Your software andlor documentation development process. SVM can help you increase the 
productivity of your development team, while improving the quality of the products you produce. 
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£49.95 
£29.95 


Convert Basic to C. 


Superb Learning Tool with a powerful 
editor, fast interpreter and much more. 


Edit, Compile, Link and Debug all 
from one automatic environment. 


Help on everything C. 


Jensen & Partners - TOPSPEED MODULA 2 
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MS-DOS C Compilers 


This is the first of our new, regular buyers’ guides. Product Pointers does not set out to review products (though 
selected ones will be reviewed elsewhere in the Magazine from time to time), The aim of this section is simply to 
give potential purchasers an introduction to what is available in the marketplace. 


Watcom Express C 

Watcom Express C is to Watcom C what 
QuickC is to Microsoft C5.1 It’s a compiler 
with integrated editor and debugger, but 
lacks the superb optimization facilities of 
Watcom C. The debugger shows source 
code, data and /O in separate windows, 
and the library is full ANSI. 460. 


Watcom C v6.5 

An ANSI C compiler. This is a command- 
line version, but the price includes Wat- 
com Express C. Watcom’s optimization is 
among the best. See separate review in this 
issue. Be aware that the release of version 7 
(in the US) is just around the corner, &220. 


Zortech C++ 

The first true C++ compiler, which com- 
piles C++ rather than simply converting it 
to normal ANSI C source code for later 
compilation. Included in the package is a 
full copy of Zortech C, too, as well as a copy 
of the Stroustrup book, which is the object- 
oriented equivalent of K&R. £90. 


Toolworks C 
A cheap C compiler. ANSI-based library, 
and support for small model only. Library 
source is included, though a linker is not. 
The one that comes with MS-DOS (unless 
you have an Amstrad, in which case it 
doesn’t) will suffice. 


o 


Power C 
Previously known as Mix C. Good value, 
and includes one of the best debuggers 
around. Reviewed in .EXE, September 
1988. &20. Library source also available, for 
&10. Because of the low prices, few dealers 
will sell you the products separately. 


Microsoft C 5,1 
Probably the most popular MS-DOS C 
compiler, and definitely the one used by 
most .EXE readers. The only one to contain 
everything you need to work fully with OS/ 
2. and Presentation Manager. Other compil- 
ers can cope (Turbo C, for example, but 
not Watcom), but you'd still need the Mic- 


-EXE Magazine, Vol 3, Issue 8, February 1989 


rosoft libraries, Comes with the CodeView 
debugger, which is one of the main 
reasons that so many people use this com- 
piler. If you intend to develop for O$/2, 
then this is the one to have. If not, then the 
choice is harder (though Watcom should 
be on your shortlist), £275. 


Microsoft QuickC 

Adebugger/editor/compiler integrated en- 
vironment, based on Microsoft C, but with- 
out code optimization facilities. The idea is 
that you prototype with Quick, then re- 
compile with Microsoft C when everything 
works properly, QuickC doesn’t support 
the writing of Windows applications. In- 
cludes a debugger, based on Codeview. 
400. 


MetaWare High C 

Good support for floating point chips, in- 
cluding Intel 80x87 and Weitek. Can work 
with CodeView. Good support for low 
level work, including the writing of inter- 
rupt handlers, though little support from 
third parties. Fully ANSI compliant, and in- 
cludes source code for — machine- 
dependent library routines. £380. 


Desmet C 

Good value for small programming pro- 
jects, and works well on systems with li- 
mited (or no) hard disk space. &165. 


Aztec C86 

Good value. Includes 205 functions in its 
library, and library source code is also sup- 
plied. For machines that do not have a hard 
disk, the compiler will run ona twin-floppy 
system. Source level debugger included. 
4160. 


Turbo C 

Borland’s professional C compiler, which 
the company is competing with Mic- 
rosoft C 5.1 rather than QuickC, which it 
more closely resembles. Now up to ver- 
sion 2. Turbo Debugger is also available 
(reviewed in .EXE, November 1988), 
which supports virtual DOS machines on a 
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3806 box. Lots of library add-ons from third 
parties. If you don’t buy Turbo Debugger, 
you still get a source-level debugger in- 
cluded in this compiler/editor/debugger 
environment. Code optimization sup- 
ported, &80. 


Zortech C 
One of the best value C compilers. Pro- 
duces fairly efficient code, though there is 
an optional optimizer for &30. Zortech C is 
included free with their C++ package. 
Zortech also provide a number of add-on 
library packages, which are aimed specifi- 
cally at users of Zortech C though they will 
work with Turbo and Microsoft. Com- 
munications, Extended Memory and TSR/ 
Popups, for example. Unlike other cheap 
compilers, this one supports the large 
model. &59. 


Hi-Tech C 
Complete K&R C for MS-DOS, with some 
ANSI extensions. Includes a debugger and 
elite , as well as library source code, Com- 
2s, with an optional 4th opti- 


mization p Can. link with MASM- 
generated assemble language routines, 
&115. 


Mark Williams’ Let's C 

A good value, 4-pass compiler. A simple 
system with only 1 memory model sup- 
ported. Excellent CSD debugger also avail- 
able, as is the grown-up version of the com- 
piler, namely the Mark Williams C Prog- 
ramming System, £60, 


Lattice C 

This was one of the most popular compil- 
ers around, until Microsoft took over. 
Around 400 functions, with library source 
code available separately. &240. 


Thanks are due to Grey Matter, from whose 
copious notes on C compilers (which they 
send to anyone who asks for them) this 
guide was mainly compiled. The products 
mentioned here are available from Grey 
Matter and other dealers. 


PROSPERO GO ONE STEP FURTHER 


One step further than what? 


Prospero have always produced high quality 
compilers with a reputation for reliability. We 
have also quietly notched up a number of 
‘firsts’ whilst still producing the workhorse 
products which our customers know and love. 
Recently we have set new standards in the 
lowerend of the market by selling professional 
compilers at prices which home users can 
afford. We have also introduced a fully 
integrated workbench including a multi- 
window editor to speed up the edit-compile- 
link-debug cycle. (By debug we of course 
mean full source level debugging which has 
been standard on our PC products foranumber 
of years). Until now the operating systems we 
have supported (and indeed still do support, 
Prospero doesn’t neglect its past customers), 
are CPM-80(inc PCW), CPM-86, QDOS(QL), 
(Atari) TOS and MS-DOS/PC-DOS. 


So what’s new? 


We are launching two new Pascal compilers, 
one for OS/2 and one for Helios (running on the 
T800 transputer). Like all of our previous 
compilers they conform to ISO standards 
which means they will work, and they contain 
a host of extensions which means they can be 
used for serious programming as well as 
teaching. Unlike our previous compilers they 
allow for concurrent programming. 


Concurrent programming? 


Concurrent programming is a technique that 
allows you the programmer to write 
procedures and get them to appear to run at the 
same time. This means that you could, for 
example, have a procedure which spends its 
time looking at the keyboard while the main 
procedure does a calculation. Or, you could 
write a chess program which thought up its 
next move by examining several lines of play 


Prospero Software 


Vi, LANGUAGES FOR MICROCOMPUTER PROFESSIONALS 
190 CASTELNAU, LONDON SW13 9DH, ENGLAND TEL 01-741 8531 TELEX 8814396 


TRAINING COURSES 


Programming 
Cc 


Pascal 
Advanced C 


Systems 
UNIX/XENIX 
MS-DOS 


OS/2 and Windows 
OS/2 
Windows 


Software engineering 
Structured Design’ 
Testing 

CASE 

Project Management 
Quality Management 


| CIRCLE NO 267| 


PROVIDING FOR THE FUTURE 


Communications 

LANs 

Data Communications 
Image & Signal Processing 


Applications 

dBase III 

Lotus 1-2-3 

Using MS-DOS and 
PC Applications 


Microprocessor 
engineering workshops 
68000/10/20 

8086 

DSP32 

Interfacing 

Troubleshooting 

Electronics & Microprocessors 
Introduction to Microprocessors 


‘CIRCLE NO 282) 


TELEPHONE TODAY FOR 


01-353 9841 
01-353 9595 


at the same time. Or.. well the possibilities are 
endless, what’s important is that you can now 
do it quickly and easily using Prospero Pascal. 


But I don’t need all that yet! 


Quite obviously our new products are a little 
ahead of the mass market, we just thought you 
would like to know that when you buy a 
Prospero compiler and choose to upgrade, 
Prospero will be there ready and waiting with 
acompiler that will compile the programs you 
already have. 


In the meantime we have a large range of 
Pascal and Fortran compilers available for the 
above mentioned operating systems and we 
willhappily send full details. Our Atari ST and 
PC products have demo disks which will be 
sent on request. 


OS/2 and Helios FORTRAN? 


Coming soon. 


Small class numbers ensure 
personal attention. 


A micro-computer per 
delegate is supplied for all 
hands-on courses. 
Established in 1979, The 
Microcomputer Unit has nine 
years experience of running 
successful hi-technology and 
management courses. 
Central London location. 
On-Site Courses. We can 
teach any course on your 
company’s premises. 


A DETAILED SYLLABUS 


The Microcomputer Unit, 
45 Holborn Viaduct, 
London EC1N 2PB. 


Telex: 94013198 MIKE G. 
Fax: 01-353 2856 


THE COMPLETE 
SOFTWARE TOOL KIT 


If you are looking to reduce costs 
and boost the performance of your 
software, a visit to Software Tools ’89 
will give you the unique opportunity 
to see and compare the very latest 
products and services specifically 
designed to help you increase your 
software efficiency. 


Already 20% larger than last year, 
the event has expanded rapidly to 
accommodate the growth in number 
and sophistication of software tools. 
As Europe’s leading software 
engineering forum, Software 

Tools ’89 has attracted exhibitors 
and conference speakers from the 
industry’s major suppliers, 
manufacturers and experts to display 
and discuss state of the art 
technology. 


So, if you don’t want a spanner in 
your works, make sure that you visit 
Software Tools ’89 and use it to find 
the software tools that will really do 
the job. 


PRE-REGISTER for Software 
Tools ’89 BEFORE 13 MAY 1989 
and save the £5 registration fee. 
Simply clip your business card to this 
ad and send it to Blenheim Online at 
Software Man agement the address below. Alternatively, 


; call Lindsey Deakin on 01-868 4466 
Supported by Software Management Magazine to register your interest. 


Exhibition and Conference m— 


BLENHEIM ONLINE 
June 13 re 15 1989 Blenheim Unlined Hosbelat House Sie Gi 
ep oye Ash Hill Drive Pinner Middlesex HA5 
Wembley Exhibition Centre, Phone: 01-868 4466 ‘Telex: 923498 ONLINE G 


Fax: 018689933 
London 


[CIRCLE NO 288} 


CAREER OPPORTUNITIES AT THE 


LEADING EDGE or TECHNOLOGY in 


Radio Communications 


Asa pioneer of many of today's sophisticated communication 
systems, including cellular radio and trunked PMR, our client 
has an enviable reputation for innovation and subsequent 
application. Continuing substantial growth has recently 
resulted in a significant reorganisation of the business and 
effectively, the creation of a “green field” situation for 
software engineers, with unparalleled opportunities for 
career progression. 


This situation is further enhanced by our client's determina- 
tion to stay a world leader in his field by employing genuine 
leading edge technology and by making a considerable 
investment in new ideas, kit and above all, people. 


Our client has one of the most impressive design and 
development facilities in Europe, and can offer the successful 
candidates working conditions of the highest order, together 
with a people orientated environment, which actively encour- 
ages, recognises and rewards personal contribution and 
innovation. As has already been stated, career oppor- 
tunities are excellent and a highly successful staff development 
scheme is in operation. This enables talented engineers to 
either progress into line management or staff engineering 
roles, with commensurate levels of status and salary. 
Opportunities will also exist for engineers to move into other 
areas of activity, such as Sales and Marketing. 


All positions carry exceptional salary and benefits packages, 
including twice yearly bonuses, private healthcare, con- 
tributory pension scheme, life insurance and if appropriate, 
generous relocation expenses. 


Ambitious individuals, who meet the requirements detailed 
opposite and would like the opportunity to grow with our 
client, should in the first instance contact Mike Blackman at 
the address below, for a confidential discussion. Alter- 
natively, if we are holding one of our informal “walk-in” recruit- 
ment sessions in your area, why not pay us a visit? We can 
give you more information about our client, the product 
range and the opportunities. 


INFORMAL “WALK-IN” INTERVIEWS 


Check the boxes below and if we are recruiting in you area, why 
not pay us a visit. It will give you the opportunity to find out more 
about us, our client companies and of course, the jobs in relaxed 
and informal surroundings. If you cannot attend, send us your CV 
or telephone the number below for an application form and a 
brochure on Leading Edge Recruitment Ltd. 


BRACKNELL 
Monday 30th January 
3.00 pm to 8.30 pm 

The Sandhurst Suite 

THE HILTON 

Bagshot Road, Bracknell 
Telephone: (0344) 424801 


NEWBURY 
Tuesday 31st January 
3.30pm to 8.30pm. 

The Board Room 

THE CHEQUERS HOTEL 
Oxford Street, Newbury 
Telephone: (0635) 38000 


READING 

Friday 3rd February 
3.30pm to 8.30pm 
Syndicate Room 

THE POST HOUSE 
Basingstoke Road 
Reading RG2 OSL 
Telephone: (0245) 264564 


Hants SO23 7DX 


SOFTWARE DESIGN 


Leading Edge Recruitment Ltd 
Clarendon House 
Hyde Street 
WINCHESTER 


WNT, 
Telephone: Winchester (0962) 841283 LL, []/ 


Fax: Winchester (0962) 841998 


Hampshire 


Senior Staff Software Engineer 
to 30K + Car 


To assume technical leadership of all future software 
development and to train engineers and to enforce 
efficient development by means of structured software 
methodology eg Yourdon/Jackson. The successful 
candidate will have a minimum of five years real-time 
structured software development experience, prefer- 
ably but not essentially gained in a radio communi- 
cations, telecommunications or similar environment. 


Software Engineers to £22K 


Engineers required at all levels to design and 
develop real-time software for advanced trunked 
radio systems. Working in a development environ- 
ment, using VAX/VMS with a networked INTEL 
development system, successful candidates will 
have an in-depth knowledge of real-time control 
systems and be experienced in RMX86/286 and 
PLM86/286. It would be an advantage to have 
experience of X25 and structured design techniques 
eg Yourdon/Jackson. However, training can be 
given in both areas. 


Other Opportunities with Leading Edge 


In addition to the above, we have a wide range of other vacancies, 
including RF Design Engineers, Microwave Engineers, Analogue 
Engineers, Broadcast Engineers, Audio Engineers, Software 
Engineers, Hardware Engineers, Digital Design Engineers, 
Mechanical Design Engineers, PCB Designers, ATE Engineers, 
Test Methods Engineers, Production Engineers, Quality Engineers, 
Application Engineers, Service Engineers, Sales Engineers, etc., etc. 
Why not pay us a visit or telephone for an application form? 


CHELMSFORD 
Thursday 2nd February 
3.30pm to 8.30pm 

The Chelmer Suite 

THE SOUTH LODGE HOTEL 
196 New London Rd, Chelmsford 
Telephone: (0245) 264564 


SOUTHAMPTON 
Wednesday 1st February 
3.30pm to 8.30pm 

The Pilgrim Suite 

THE POLYGON HOTEL 
Cumberland Place, Southampton 
Telephone: (0703) 330055 


NOTTINGHAM 
Saturday 4th February 
1.00 pm to 5.30 pm 
The Newstead Sulte 
THE ALBANY HOTEL 
St. James Street 
Nottingham 


Recruftment__ Telephone: (0602) 470131 


UNIX and ‘C’ Support 


Hertfordshire £20,000 + car 
Working for one of the UK's leading manufacturers of UNIX based 
machines, you will be providing a technical support service in this 
expanding business unit, 

You should have at least five years technical support experience 
of UNIX & 'C’ systems, including knowledge to at least device- 
Griver level, ee 

As products are supplied worldwide, the flexibility to travel 
extensively is essential, where you may be working alone or as part 
of a small team. In return you will be rewarded well, including 
many large company benefits. An excellent opportunity. 


A Window 
of opportunity 


City to £17,000 + six weeks holiday 
Working within one of the most powerful organisations in dealing 
room systems, you could command an exceptional salary and 
have more time off to spend it! You simply need a degree, with 
‘one or more years experience of UNIX systems software together 
with X-Windows and 'C’. 

With these skills you could soon be working at the ‘sharp-end of 
the City, with all the challenge and pace you could wish for. 


EXR0211/B 
Layer 4 
West London to £20,000 


The implementation of OSI protocols on ultra high speed 
architectures is the forte of this parallel processing super-mini 
manufacturer, A Senior Engineer is required to complement their 
team, taking charge of Transport layer implementation in their 
entirety. Although ‘C’ and UNIX are pre requisite facets of your 
work to date, your knowledge of communications will be brushed 
up by full training. With an excellent salary package, this position 
isan opportunity to build first-class project work intoyour career. 


RISC/UNIX 


Cambridge £20,000 to £26,000 


A very special talent is required to work on this unique project to 
implement source code UNIX on an ultra high speed dual RISC 
architecture system. Quite simply, you must i one of the 
industry's high-flyers, used to solving complex problems and 
succeeding where others have failed. So if you are ready for anew 
challenge, contact us now. Sone) 


European 
Project Managers 


Berkshire £20,000 to £25,000 


This truly international company currently has several vacancies at 
Project Manager level. 

To be considered you will have the following: at least S years in a 
development and marketing environment, with 3 of these in a 
management position. An appreciation of technical and marketing 
methods, anda strong grounding in PC development, are essential. 
A knowledge of software QA, together with documentation, 
production and proven team leadership skills, are also required, 


EXRO211/E 


MS-DOS Team Leader 


North London £16,000 
‘An expanding group of development engineers working on 
automation and control systems, require another experienced 
Team Leader to lead a new team as the company expands. 

Experience in the real-time MS-DOS and'C' arenaisessential, along 
with at least three years technical expertise and the enthusiasm 
to lead and manage an expanding team. EXRO211/F 


‘C’, OS/2Z, Windows 


Midlands to £21,000 


Working for one of today's most successful organisations in the 
micro-development field, you will be involved in the development 
and implementation of dealer trading software, 
You will need to be qualified to at least HND standard together 
with at least two years solid ‘C’ sper ence (under MS-DOS, XENIX 
or UNIX). If you have any MS-Windows exposure so much the 
better. In return you can expect a great deal of autonomy within 
a structured team environment as well as acquiring some 
extremely marketable skills in windowing techniques and OS/2. 
EXRO211/G 


UNIX 
Post Sales Support 
South East £14,000 to £20,000 + car 


Outstanding opportunities exist to join ore of the most go-ahead 

manufacturers in the UNIX field. You will need to have a good 

degree in Engineering or Computer Science and fall into either of 
these categories:- 

* At least 18 months solid UNIX systems level experience. 
Essentially, you would call yourself a good overall UNIX 
generalist: 

* Around 12 months or more UNIX experience, together with 
some exposure of either TCP-IP or NFS. EXRO211/H_ 


Train up in 
MS-Windows 


Rural Berkshire 
£12,000 to £14,000 + bonus 

These are ideal opportunities for graduate calibre individuals to 

capitalize on their PC software skills. A minimum of 12 months 

experience is sought of Pascal or 'C’ in an MS-DOS environment. 

You will work on a number of office automation projects, receiving 

full training in networking, graphics and windowing techniques. 
EXRO211/d 


fa 


\ 
(Ges, Nighy 


porte relocation 


Project Manager 


Dealing Systems 
City to £22,000 


You willbe an established technical man-manager within a dealing 
systems or similar environment, seeking a new challenge to boost 
our career. 

‘his exciting opportunity will further your technical skills in the 
UNIX, PC-DOS, 'C’ arenas, on dealing systems, real-time terminal 
emulation and graphics projects. You will head _ several 
development teams, reporting directly to the Software 
Development Manager. so good inter-personal and presentation 
skills are also a must. ae 


Project Leader 
UNIX Kernel 
Thames Valley to £23,000 


This exciting development group are presently building a new 
UNIX Kernel development team and seek a Technical Project 
Leader toheada groupot very talented and dedicated individuals. 
Obviously you will have a strong background, with at least five 
years UNIX systems experience, down to Kernel level, combined 
with proven man-management and leadership qualities. 

You will be given the opportunity to expand this team very much 
using your own judgement and skills, thus providing you with 
great flexibility and independence. eet 


MS-Windows 


Berkshire to £19,000 
Ayoung and dynamic development team working with MS-DOS, ‘C’ 
ee Windowing techniques, require a Project Leader and technical 
ngineers. 
You will be involved in OSI, LANS, and WANS, both in-house and as 
an external consultant for a variety of large, established 
customers. Therefore, only truly competent and high achieving 
individuals are of interest to this demanding and rewarding 


company EXRO211/N 


Modus Recruitment, 
Kingswood House, Heath & Reach, Leighton Buzzard, Beds LU7 OAP 


ZX 0525 222222 


Real Time 


Terminal Emulation 
City £12,000 to £14,000, 


This leading developer of intelligent terminals is currently seeking 
software engineers with a background in'C’ prograrr ning on IBM 
PC or workstations, combined with strong assembler skills, 

Their current project involves developing Dealing Systems using 
PCs, workstations and communications processors. Knowledge of 
embedded microprocessor systems would also be an advantage. 
An exciting first time move for junior engineers seeking a new 
challenge. EXRO211/P- 


UNIX Specialists 
Move into Consultancy 
London £17,000 to £26,000 + car 


Outstanding opportunities exist to join one of today’s most 
prestigious consultancies, regarded as ‘The’ name in the UNIX 
field. You will be responsible for software development orientated 
consultancy activities. You will need to be degree qualified with at 
least two years solid ‘C’ and UNIX experience. Your UNIX skills will 
need to be good — preferably at Kernel level — together with some 
exposure to TCP/IP and NFS. EXRO2IUR 


%* OS/2 * MS-Windows 
»* ‘C’ and UNIX 


Thames Valley £13,000 to £17,000 
This company provides one of the world's largest value added 
network services available today. Current projects include the 
following: 

* Terminal emulation — under MS-Windows and OS/2 

* UNIX utilities and device drivers 

* Novel X.25 implementation 
You will need to be cenree qualified together with at least 12 
months experience of 'C' and one or more of the following: MS- 


Windows, MS-DOS, UNIX, X.25, 68000 Assembler. 
EXRO211/S 


X-Windows 


Middlesex £15,000 to £18,000 
Your creativity and talent could have profound consequences for 
this small, but highly innovative organisation, To date they have a 
reputation for forging new techniques in the field of logic 
simulation and user interfaces. They now seek a Software 
Engineer to build an intelligent, window-driven front end to their 
latest product. You must possess a good degree with proven 
X-Windows skills and the imagination to implement them 
effectively. Your rewards will far exceed a generous salary package 
in job satisfaction and a stimulating environment. EXRO21/T 


Graphics 
MS-DOS & OS/2 


Thames Valley £15,000 to £18,000 
This leading Software Development group is looking for software 
engineers with at least two years solid ‘C’ programming 
experience, 

Several new projects have created these vacancies at various 
levels, from Engineer up to Project Leader. You will help this team 
develop many new graphical systems under MS-DOS, with the 
opportunity to gain valuable OS/2 skills. 

These are very rare opportunities for those individuals with only 
the strongest skills and determination to succeed. ExROD1 


Presentation Manager 
* OS/2 * MS-Windows * 


London to £20,000 
Structured design techniques, CASE tool development and 
windowing systems are all highly marketable areas of the 
computing industry in which this company are currently engaged. 
Utilising the latest technologies, you will be working on advanced 
CASE tool development projects. You will need to be degree 
qualified together with at least 18 months solid 'C’ experience 
under MS-DOS, together with some familiarity with windowing 
techniques. 

EXRO211/V 


MODUS 


OING 


SOFTWARE ENGINEERS 
To £20k + Flexitime + Benefits 


Independent systems house seeks 
degree educated Engineers with 
minimum 2 years experience in 
FORTRAN, PASCAL, COBOL, C and 
or DEC VAXII, COMART or UNIX. 


UNIX ENGINEERS 
To £20k + Benefits 


This major international software house 
urgently requires Software Engineers in 
their development department for Kernel 
development. The ideal candidates will 
have minimum 2 years experience in 
UNIX/C. 


GENESIS 


RECRUITMENT 
CONSULTANTS 


in the development of publishing systems for the 
Inewspaper industry throughout the UK. 
We are now planning to target the world market place, assisted by 
the development of a new generation of integrated systems for 
newspaper publishing - Tribune - systems that will integrate 
production, editorial advertising and circulation functions, toname 
just a few. 
The Tribune Development Teams consist of computer 
professionals with initiative, enterprise and the ability to make 
practical use of good technical training. 


SOFTWARE ENGINEERS/PROGRAMMERS 
£11,500 - £14,000 


Of graduate calibre you should have a minimum of six months 
practical work experience preferably using structured 


stablished since 1975, Midlands based Press Computer 
Systems Limited have grownto become the leading force 


methodologies such as SSADM or Jackson. A working knowledge 
of PC's, OS2, MS Windows and relational databases is 
advantageous as is any experience within the publishing or 
typesetting industry. 


PLACES F 


WE LEAVE OTHERS STANDING. 


UNIX SUPPORT ENGINEERS 
Up to £16k + Benefits 


Probably the leading international 
software house in the U.K. requires 
someone with 2 years’ + experience in 
C/UNIX at Kernel level. Will assist in 
supporting leading edge products for 
the UNIX market place. 


ANALYST PROGRAMMERS 
To £16k + Bonus + Benefits 


Well known simulator developer seeks 
Analyst Programmers with 2 years’ 
experience in COBOL, UNIX, C, 
FORTRAN 77 and or ADA. 


For further information on these. 

vacancies. Please send your CV to 
the address below or call now on 01- 
402 0944 or 01-724 6695 up till 7.30 
weekdays or till 2.30pm Saturdays. 


37 Spring Street, London W2 1JA 
Tel: 01-402 0944/01-724 6695. Fax: 01-706 4083 


We will offer training in ‘C’ programming, SQL and PC windowing if 
necessary, in return for which we expect initiative, enterprise, and 
the ability to put the technical training into practice. 

Working within a programming team of up to ten staff you can 
expect to use your knowledge to the full, making a contribution to 
the success of the project, as soon as any training has been 
completed. 

On offer is an attractive salary plus a package ofbenefits including 
health insurance and a pension scheme. You'll be based in 
modern premises within easy commuting distance of some 
delightful rural areas where quality housing is relatively 
inexpensive. You'll also be within easy reach ofexcellentshopping, 
sporting and environmental facilities. 


Interested? Please telephone our Consultant Hazel Foggin on 
021-456 1385 (office hours), or in the evenings 021-440 8258. 
Alternatively write with full CV quoting the appropriate 
reference number LS 134 to Austin Knight ats 


Selection, Tricorn House, 51-53 Hagley Road, 


Edgbaston, Birmingham B16 8TP. 


Applications from other agencies are welcomed 
but must be forwarded to the above address. 


PRESS COMPUTER SYSTEMS LIMITED 


UNIX / 'C’ 


EXPERTISE 


HERTS to £15k 
Developing state of the art high resolution graphics workstation 
based on ‘C' and UNIX. 3 years’ ‘C’ and one year UNIX system 
building. 

HANTS £12k - £24k 
Immediate requirement to become involved in the UK's most 
prestigious financial projects. ‘C’ or Cobol in a UNIX environment, 
also Q.A. 


HANTS to £19k 
Operating at the forefront of Optical Disc technology, you will 
develop the next generation of products for the Office Automation 
market in ‘C’ and UNIX in a network of Sun workstations. 


SUSSEX £12k - £19k 


Renowned simulator developer seeks engineers to develop Visual, 
Avionics and Navigation Systems in UNIX, ‘C’, Fortran and Ada. 


HERTS £12k - £25k + Bonus 
Software Engineers to Team Leaders required to work ina 
stimulating atmosphere on the design of Secure Communication 
Processors in Pascal, 'C’ or Modula 2. 


DORSET to£17k 
Development of application software, graphics interfacing, 
microprocessor communications and operating systems. 
LONDON to £20k 
Programmers and Analysts required by young dynamic company, 
leaders in Global Trading and Real-Time Information Systems. 
Experience in some of: ‘C', UNIX, Basic, OS/2, LAN, Novell, MS- 
DOS, Windows or Transaction Processing. 


For detailed information on these new positions either telephone 


CAMBRIDGE £12k - £21k 
RISC based UNIX Technology. Expansion of workstation software 
group requires experiences of some of: Graphics, Compilers/Tools, 
Windows, Networking or Kernel porting. 


SURREY £13k - £25k 
Programmers to Project Managers required by a leader in micro 
computer and LAN based systems for the Manufacturer industry. 

2 years experience in some of: ‘C', UNIX, 4GL, OSI or MAP/TOP. 


BERKS £12k - £19k 
Senior and Software Engineers for an International OEM committed 
to extensions of the UNIX Kernal to encompass new hardware and 
standards. 


HERTS to £17k 
Development of packages for CPU based systems for the medical 
diagnostic image processing and patient handling market. ‘C’ and 
PLM86. 


WILTS to £20k 
Working in a purpose built H.Q. on the development of intelligent 
workstation system. Good knowledge of OS/2 or MS-DOS with ‘C’ 
and understanding of LAN and Microsoft windows. 


LONDON to £20k + Car 
Programmers to Consultants required by this CASE leader. Inno- 
vative and enthusiastic individuals sought with minimum 1 year's ‘C’ 
and familiarity with MS Windows and SQL Database techniques. 


SURREY £12k - £20k 
UNIX experience for positions of Programmers and Project Leaders 
involving developments in Office Automation, Network Management 
and Desktop Publishing. 


Antony Bridge or Karin Bernardi for an initial talk, or send us your c.v. 


ACUMEN Search and Selection 
London House, 42 Upper Richmond Road West, London SW14 8DD 
Tel: 01-876 0102 / 01-878 4334 Fax: 01-392 2133 


These are a small sample of the great variety of posts we 
have throughout the UK, so contact us to find more. 


‘C’ CONSULTANCY 
Surrey £15-25000 + bens 
COMPANY: Leading IT Consultancy committed to developing high 
quality bespoke for a blue-chip client base. 
POSITIONS: Programmers to Senior Analyst Programmers to work on 
Finance and Retail projects using ‘C’, 4GL/Relational Database and 
Structured Techniques. 
SKILLS: 18 months plus 'C' experience gained in any commercial/ 
financial environment. Good presentation/communication skills. 
OTHER: Exceptional opportunity to join a truly "first-division" organisation. 
Excellent salary/benefits and career potential await the right individuals. 


ADVANCED PC GROUP 
C London £14-25,000 
COMPANY: One of the largest, most successful Oil companies in the 
world - UK turnover £2 billion. 
POSITIONS: Analyst Programmers to develop a variety of development 
projects from design through programming to implementation. 
SKILLS: Good dBase III and Networking experience essential, ideally 
combined with knowledge of ‘C’ and Structured Analysis. 
OTHER: Opportunity to develop both technical and interpersonal skills 
in a fast moving and demanding environment. 


SUPPORT & DEVELOPMENT PROFESSIONALS 
Various Locations £10-22,000 
COMPANIES: Presenting organisations in a variety of business sectors 
including Banking, Insurance, Software Services and Manufacturing. 
POSITIONS: Analysts, Programmers and PC Support Specialists to 
provide effective PC-based solutions from design to implementation. 
SKILLS: Good all-round PC experience including knowledge of 
Databases, Spreadsheets and ideally Networking and Comms. 
Additionally strong interpersonal skills essential. 

OTHER: Many challenging opportunities exist to develop 
your career in technically stimulating environments. 


In the first instance please phone 

Tim or Russell on 01-499 3886 

(10 lines) between 9am-8pm Monday to 
Friday, or late evenings or weekends 
on 0895-422131 or 01-933-9561. 
Alternatively, send us your CV. 


2-3 CONDUIT STREET 
LONDON W1R 9TG 
Tel: 01-499 3886 


__ACUMEN__ 


SEARCH and SELECTION 


Would you like to work for .EXE? 
ae Fhe OM iy, 


.EXE Magazine is expanding, and weneed a 
staff writer. The job would involvesuggesting, 
writing atid researching reviewsiand features. 
Weare spécifically looking for someone with 
dBASE-programming experience, to produce 
regular dBASE-related articles for publication 
as well, as more general features. 


Salary roe. and previous experience in 
writing ghd journalism is not essential. 


To apply, please sénd, in addition to your CV, 
a short article which you think would be 
suitable for publication in .EXE 


Replies (by March 1st pleasé) to: 


Robert Schifreen 
Editor 

-EXE Magazine | 
10 Barley Mow Passage , 
Chiswick 
London W4 4PH 


~ 


OS/2; OS/2 PM; MS WINDOWS; C; 
NETWORKING; DOS; MASM 


QA Training is a highly successful PC training and consultancy 
company. Formed in 1985 the company now has an enviable 
position as a world leader in technical PC training, with a wide 
client base, plus the support of many major manufacturers. 


We are now actively seeking TRAINING CONSULTANTS both 
FULL and PART-TIME. If you can offer us enthusiasm and 
personality, in addition to technical skills in any of the above 


areas, then we would like to hear from you. 


We can offer you an excellent benefits package, a superb working 
environment, continual skills training, as well as the opportunity 
to learn specialist skills that are well in advance of the market place. 


Please apply to 
Ms. Vivien Cox 

QA Training Ltd. 
Cecily Hill Castle 
Cirencester 

Glos GL7 2EF 

Tel. (0285) 655888 


C under Unix/DOS 
80x86 Assembler 


Two bright sparks required to join a small 
team developing corporate—market software 
in systems control, networking and 
communications. 


Problem—solving and lateral—thinking 
qualities are more important than 
experience, and salary will reflect the 
degree to which you can demonstrate this 
mental agility: #10k for a potential, #18k 
for an actual whizz—kid, male or female. 


Please reply in writing, with details of 
your work, to Mark Swiderski at the 
following address: 


SPECIAL SYSTEMS GROUP Information Systems Ltd 
The Old Forge, Chipstead, Sevenoaks, Kent TN13 2RY 
Telephone (0732) 457001 Fax (0732) 451370 


TRAINING 


EXPERIENCED 
d’BASE PROGRAMMER 


DATECH is a leading European supplier of computer 
solutions for engineers. Its policy of combining a high level of 
engineering expertise with the best computer products 
available for CAD and engineering design has been the 
foundation of its rapid growth. 


In order to provide the best possible service to its 
customers, DATECH maintains a powerful internal 
database. The database has been written in d’BASE Ill 
Plus. An experienced d'BASE programmer is required 
initially to maintain and develop the database and to make 
full use of the new features available within d’BASE IV. 


Once this project has been completed the successful 
candidate will play a key role within Datech's Consultancy 
Department, where the wide variety of interesting projects 
often require innovative programming skills. 

The preferred candidate is likely to have at least three 
years experience in d'BASE programming ideally within a 
networking environment. Sound knowledge of personal 
computers and DOS are essential, as is the ability to work 
with the minimum of supervision. Experience in “C” 
programming and other operating systems such as UNIX 
and OS/2 would be an advantage. 


To apply, please write, enclosing brief C.V., to Alistair 
Brook, Data Technology Datech Limited, Central Court, 
Knoll Rise, Orpington, Kent, BR6 OJA. 


DATECHE 


ADVERTISERS INDEX 


PAGENO. ADVERTISER 
AMT 
BORLAND 
BLACKWELL SCIENTIFIC 
BLENHEIM ONLINE 
CALEND 
DIRECT TECHNOLOGY 
DIGITAL EQUIPMENT CO, 
DATA ENCRYPTION SYSTEMS LTD 
FAULKNER TAYLOR 
FOX SOFTWARE 
GREY MATTER 
GENUS 263 
GLOCKENSPIEL 283 
TAR 278 
INTELLISOFT 291 
KBSL 277 
MATRIX SOFTWARE 252 
MICRO COMPUTER UNIT 282 
MICRO FOCUS 284 
MICROTEC RESEARCH I 286 
MICROTEC RESEARCH II 287 


CIRCLE NO. 
255 
253 
280 
288 
261 
251 
254 
272 
264 
285 
256,275 


Your Product 


Considering the fact that other people's 
independent opinions endorse the value of your 
product, EXE.would like to offer you the 


opportunity of ordering reprints of EXE articles 
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which feature your product or company, for you 
to include in your promotional mailings, sales 
packs and press releases. , 
The articles may be adapted especially for you, to 
include your company logo, more tables and 
diagrams, further information etc. 


For more information about this ideal 
promotional opportunity, call Helena Adams 


on 01-994 6477 ext. 359. 


Minimum quantity; 200 reprints. 
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STOB As Time Goes By 


66 Travels in time are just a few more MIPS away. 
connect different time spac 


Letters page, .EXE, February 2009 
Dear Sir, 
Tam the proud owner of an original IBM 
PC/AT, which I picked up cheap in the re- 
cent British Telecom bankruptcy sale. The 
BIOS manual acquired with the machine 
states that interrupt 01Ah function 03h is 
the ‘SET TIME’ function. My wife and I are 
great tennis fans, and we have always 
wanted to see a British player win at Wimb- 
ledon. Janet (that’s my wife) spent ages 
knitting us ‘I love Ginny’ T-shirts, and I 
wrote a program (listing enclosed) to call 
the BIOS interrupt with parameters ‘June 
1977. When I ran it, nothing happened. 
Can you tell me what went wrong? 

Brian Postule, Braintree, Essex 
Robert Schifreen replies: 
I'm afraid that you have fallen victim to 
natural stupidity. The function you de- 
scribe sets an internal clock. To achieve 
time travel, you will require at least an 
80986, running OS/4. Suitable upgrade 
adaptor cards may be purchased from a 
High Street electronics store for around 
2,000 Yen. 


.EXE Magazine, Vol 3, Issue 8, February 1989 
t 


¥ 


Incidentally, if you fancy travelling into 
the future to witness a British Wimbledon 
victory, the nearest year is 3021 (three- 
legged mixed doubles). 


Dear Sir, 
Thank you for the excellent quick-load util- 
ity (EXE, October), which travels two mi- 
nutes back in time in order to load the 
program before the user types anything. I 
wonder if it would be possible for you to 
publish aC version of the code? (This is the 
language that I use constantly), 
Yours Faithfully, 

Simon Cloggie, Southend 
Robert Schifreen replies: 
Brave man! I expect you'll be asking for a 
Pascal version next! In these days of mod- 
ern unstructured languages like BASIC 
and FORTRAN, we don’t get many letters 
asking about C. ’'m afraid I couldn't justify 
using so much space on what is, let’s face it, 
a quaint minority interest. 
Since publication of the listing, we have 
had reports of a bug in the code. On occa- 
sion, the utility travels vo minutes into the 


Three scientists claim to have discovered ‘worm holes’ in the universe which 
s, Computers could be used to locate their whereabouts. 99 


(Datalink, 28/11/88) 


future fo load the program, instead of into 
the past. This causes some degradation in 
performance. The fix is to set the SYSTEM- 
38-EMULATION constant at the top of the 
listing to FALSE. 


Dear Robert, 
Recently, while cruising through the late 
nineteen fifties on my Sun workstation, I 
accidentally shot and killed my grand- 
father. This incident took place before he 
had met my grandmother. On a second 
trip, taken to try to restore my ancestral 
line, I unfortunately pushed my former self 
over the edge of cliff, causing him to fall 
500 feet to a painful death on pointy rocks. 
I am not sure whether I killed myself be- 
fore or after I killed my grandfather. Do I 
now exist, and what action do you suggest 
thatI take? —- Regards, Stefan Loopholder 
Ongar, Essex 
Robert Schifreen replies: 
Sorry, this magazine does not do Unix 
problems. You might try the Unix User 
Group, they've been tackling this sort of 
puzzle since about 1972. 


PROGRAMMING IN dBASE? 
LET SYCERO cB 
DO IT FOR YOU! 


IS Overview 
Sycero dB is a complete and 


powerful program generator 
for dBase developers. It can be used to 
develop most types of application. 

Sycero dB can develop both simple and 
complex suites of programs with greatly 
reduced development and debugging times. 
Generated programs have a common user 
interface and are automatically documented 
toa high standard. 


efining Reports 
Sycero includes a powerful 
report generator. Reportlayouts 
are painted on the screen and can contain 
fields from up to 30 databases. Sycero 
supports automatic range checks, sort 
sequence selection, wild card matching, 
exception reporting, ten levels of sub- 
totalling and up to 10 secondary report 
loops per report. Itis simple to generate lists, 
forms and invoice/statement type reports. 
The backslash on the example report 
means listall of the orders for that stock item. 
The ability to add up to 300 lines of dBase 
and Sycero command ngage toeach field 
gives complete control over the report. 
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efining Databases 

Databases are defined in a 

similar manner to dBase. For 
each field, enter a name, lag eed type, 
width and decimals. Sycero dB supports 
arrays on file and in memory. The field and 
file descriptions are used for documentation 
purposes. Sycero supports all dBase field 
types, including memo. 

Up to 14 index keys can be defined per 
database. Keys may be simple (eg CODE), 
composite (eg SUPPLIER + CODE) or 
expressions (eg PRICE*QTY). 
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efining Programs 

Program definition assembles 

database, screens, reports and 
program logic into programs. Sycero 
supports six standard program types: File 
Maintenance, Enquiry, pee Report, 
Menu and Batch. dBase and the Sycero 
command language can be used to alter and 
extend these basic types. 

Sycero dB generates dBase source code 
from these definitions and compiles it into 
EXE programs using a dBase compilersuch 
as Clipper. Generated programs can be 
modified before compilation. Several 
programs can be compiled into the same 
‘EXE file and Sycero automatically 


produces the overlays. 


The Sycero Command Language 

Sycero supports over 100 new commands to 
make the dBase language more powerful 
and easier to use. th addition, external 
command libraries such as the Tom Rettig 
library can be incorporated into Sycero 
definitions. 
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efining Screens 

Screens are defined by moving 

the cursor around the screen 
and painting words, lines, boxes and 
coloured areas. Memory variables and fields 
from up to 30 different databases can be 
included on each screen. 

Up to 10 screens can be included in each 
program and screens can be called 
conditionally and overlayed on top of one 
another. 

Screen processing is used for validation, 
calculation, help, error and warnin 
messages, looking at databases an 
overriding the automatic program logic. 

Unlike dBase, Sycero dB is not screen 
based. Each field is treated separately. Up to 
300 lines of code may be added to the SAY 
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full control over the screen. 


“Sycero dB — The dBase 
Generator” 
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Your KnowledgePro application can ask users for informa- 
tion you need to bring together resources and explanations 
they need. You can retrieve text, graphics, data, and video 
information, perform calculations, create text files and run pro- 
grams based on each user’s unique problems, interests and 
level of expertise. “/ recommend that you check out 
KnowledgePro’, said Steve Ciarcia of BYTE. “So much fun to 
work with’, said Mickey Williamson in PCWEEK. “/ LOVE 
KnowledgePro. It’s. ! x i : 
writing’, said Dan S Leas 


ML Sy TPE 


Now . 
available 
on the 


IBM PC! 


KnowledgePro’ is a tool 
for “explaining things” 
using a computer. It 
combines HYPERTEXT 
and EXPERT SYSTEM 
technologies in a 
high-level language to let 
you write stand-alone 
applications or add an 
intelligent, aesthetic 
interface to your existing 
programs. 


KnowledgePro stores 
knowledge in natural 
“chunks” called topics. It 
lets non-programmers 
communicate complex 
information using simple 
commands like SAY, 

ASK, IF, DO and PICTURE. 


KnowledgePro lets you 
integrate hypertext, rules, 
math, lists, and logic 
quickly and easily. With 
our Database Toolkit 

you can read Lotus 123 
and dBASE Il files. The 
Graphics Toolkit lets you 
define ee paonie 
using PC Paintbrush 
images. The VideoDisk 
Toolkit provides complete 
control of interactive 
laser video. 


KnowledgePro reads, 
writes and searches text 
files. You can include 
routines written in 

other languages and call 
other programs. 


KnowledgePro runs on IBM PC XT AT and PS/2 com- 
patibles with 640K. It costs £329.00. There are no run-time 
charges, so you don’t have to pay more to distribute 
applications. The Database, Graphics and VideoDisk 
Toolkits cost £39.00, £69.00 and £159.00 respectively. 
KnowledgeMaker our induction system for creating rules from 
data costs £69.00. Stock Expert, a system for the personal 
investor costs £189.00. Working demonstration systems for 
¥eauladaePrn and Stock Expert are available for £25.00 
* the full system. 
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